L00046_000
[bookmark: _GoBack]
[image: MEF Logo]


	Title:
	Liaison to IEEE802.1  

	
	

	Date:
	29 January 2015

	
	

	Location:
	Denver, Colorado, USA

	
	

	Contacts:
	[bookmark: _Toc167602838]Nan Chen, President MEF (nan@metroethernetforum.org)
Raghu Ranganathan, TC Co-Chair (rraghu@ciena.com)
Mike Bencheck, TC Co-Chair (mike.bencheck@siamasystems.com)


	
	

	To:
	Glenn Parsons, Chair IEEE 802.1 Working Group (glenn.parsons@ericsson.com) 
Stephen Haddock, Chair IEEE 802.1 Interworking Task Group (shaddock@stanfordalumni.org)

	
	

	cc:
	Kevin Vachon (kevin@metroethernetforum.org)

	
From:
	
Metro Ethernet Forum



The MEF would like to inform you of an on-going project in MEF: All-Active UNI.  

This project is working on a UNI Resiliency Service Attribute enhancement to MEF 10.3 Ethernet Services Attributes Phase 3, to include multiple physical links at a UNI that can carry Service Frames simultaneously. 

The MEF has chosen the frame distribution mechanism and C-VID based port distribution algorithm that are specified in IEEE802.1AX-2014 as the Service Frames distribution solution for a given UNI when the UNI Resiliency Service Attribute is set to “All Active”.  

The MEF further defines and specifies a new UNI Service Attribute, Port Conversation ID to Aggregation Link Map. The values in this Service Attribute are the mappings between Port Conversation ID and the link selection priority list that the Subscriber and the Service Provider must agree on at a given UNI. The Port Conversation ID to Aggregation Link Map Service Attribute specified in MEF is equivalent to the aAggConversationAdminLink that is defined in Clause 7.3.1 of IEEE Std 802.1AX-2014.

Attached is a draft of MEF 10.3.z.  MEF would like to get your feedback on the draft specification.  


The MEF TC meet next in Lisbon, Portugal, April 13-16, 2015.	
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Disclaimer 


The information in this publication is freely available for reproduction and use by any recipient 
and is believed to be accurate as of its publication date.  Such information is subject to change 
without notice and the Metro Ethernet Forum (MEF) is not responsible for any errors.  The MEF 
does not assume responsibility to update or correct any information in this publication.  No rep-
resentation or warranty, expressed or implied, is made by the MEF concerning the completeness, 
accuracy, or applicability of any information contained herein and no liability of any kind shall 
be assumed by the MEF as a result of reliance upon such information. 


The information contained herein is intended to be used without modification by the recipient or 
user of this document.  The MEF is not responsible or liable for any modifications to this docu-
ment made by any other party. 


The receipt or any use of this document or its contents does not in any way create, by implication 
or otherwise: 


a) any express or implied license or right to or under any patent, copyright, trademark or 
trade secret rights held or claimed by any MEF member company which are or may be 
associated with the ideas, techniques, concepts or expressions contained herein; nor 


b) any warranty or representation that any MEF member companies will announce any 
product(s) and/or service(s) related thereto, or if such announcements are made, that such 
announced product(s) and/or service(s) embody any or all of the ideas, technologies, or 
concepts contained herein; nor 


c) any form of relationship between any MEF member companies and the recipient or user 
of this document. 


Implementation or use of specific Metro Ethernet standards or recommendations and MEF speci-
fications will be voluntary, and no company shall be obliged to implement them by virtue of par-
ticipation in the Metro Ethernet Forum. The MEF is a non-profit international organization ac-
celerating industry cooperation on Metro Ethernet technology. The MEF does not, expressly or 
otherwise, endorse or promote any specific products or services. 


© The Metro Ethernet Forum 2015. All Rights Reserved. 
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1. List of Contributing Members 1 


The following members of the MEF participated in the development of this document and have 2 


requested to be included in this list.   3 


Editor Note 1: will update this section at LB process 4 


2. Abstract 5 


This document amends MEF 10.3 [1] to enhance UNI Resiliency Service Attribute to include 6 


multiple physical links at a UNI that can carry Service Frames simultaneously. 7 


3. Introduction 8 


This amendment updates the UNI Resiliency Service Attribute with mechanisms and constraints 9 


to support Service Frame distribution over the multiple physical links at a given UNI where Ser-10 


vice Frames may be mapped to the same EVC or different EVCs. The document is aligned with a 11 


traffic distribution method specified in IEEE Std. 802.1AX-2014TM [A] and requires supporting 12 


C-VID based traffic distribution at a given UNI. 13 


This document makes the following changes to MEF 10.3. 14 


• Adds the terms in Table A - 1 of this document into Table 1 in MEF10.3. 15 


• Updates the last paragraph in Section 9.4. 16 


• Replaces Section 9.5 in MEF10.3.  17 


• Adds a new reference into Section 14 in MEF10.3. 18 


• Adds an Appendix D into MEF10.3. 19 


4. Changes to Table 1 of MEF 10.3 20 


Add the entries in Table A - 1 to Table 1 of MEF10.3. 21 
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Term Definition Source 
Link Number ID A value uniquely assigned to each 


physical link at a given UNI. Value: 
Integer, 0~65535 


Adapted from IEEE Std 
802.1AX-2014 [A] 
  


Link Selection Priority 
List 


A sequence of Link Number IDs 
that indicates link usage order ac-
cording to each link operational 
state. 


IEEE Std 802.1AX-
2014 [A] 


Port Conversation ID An identifier for a set of Service 
Frames that are selected to pass 
over a physical link at a given UNI. 


Adapted from IEEE Std 
802.1AX-2014 [A] 


Table A - 1 - Terminology and Acronyms 22 


5. Changes to Section 9.4 of MEF 10.3 23 


Replace the last paragraph in Section 9.4 of MEF10.3 with the following paragraph: 24 


When the value of the Number of Links is more than one, a protection mechanism is required 25 


and identified with UNI Resiliency Service Attribute, see Section 9.5 below. 26 


6. Changes to Section 9.5 of MEF 10.3 27 


Replace Section 9.5 in MEF10.3 with the following section. Note that “Active/Standby” replaces 28 


the value “2-Link Aggregation” used in MEF10.3 [1] and is retained for backward compatibility 29 


with MEF10.3 where the standby link is set via the configuration as specified in Clause 5.6.1 of 30 


IEEE Std 802.1AX – 2008 [1].  31 


9.5 UNI Resiliency Attribute 32 


A UNI may contain one or more physical links. When multiple physical links are configured at a 33 


UNI, the individual links may terminate at the same device at the CEN and/or at the Subscriber, 34 


or at different devices at the CEN and/or at the Subscriber. Figure A - 1 illustrates some configu-35 


ration examples. Figure A - 1 (a) is configured with three physical links that all terminate on one 36 


device at the CEN and one device at the Subscriber; Figure A - 1(b) is configured with two links 37 


that terminate at different devices at the CEN but at the same device at the Subscriber; Figure A - 38 


1(c) is configured with four physical links that terminate at two devices at the CEN and two de-39 


vices at the Subscriber. The details regarding what constitutes a CEN device or Subscriber de-40 


vice are beyond the scope of this document. 41 


CE


NE


NE


CE NE


CE
NE


NE


(a) (b) (c)


CEN CEN CEN


UNI UNIUNI


CE


 42 
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Figure A - 1 – Multiple Physical Links at a UNI 43 


The UNI Resiliency specified in this section is agnostic to whether the individual links terminate 44 


on a single device or multiple devices at the CEN and at the Subscriber.    45 


The UNI Resiliency Service Attribute value is one of “None,” “Active/Standby,” “All Active,” 46 


or “Other.”   The value of this attribute is dependent on the value of the Number of Links Service 47 


Attribute. 48 


[A1-R1] If the value for the Number of Links Service Attribute is one, then the UNI 49 


Resiliency Service Attribute MUST be set to “None.” 50 


[A1-R2] If the value for the Number of Links Service Attribute is two, then the UNI 51 


Resiliency Service Attribute MUST be set to one of “Active/Standby,” “All 52 


Active,” or “Other.” 53 


[A1-R3] If the value for the Number of Links Service Attribute is three or more, then 54 


the UNI Resiliency Service Attribute MUST be set to either “All Active” or 55 


“Other.” 56 


Table A - 2 summarizes the above requirements 57 


 58 


Number of Links “None”  “Active/Standby”  “All Active” “Other”  
1 � � � � 
2 � � � � 


3 or more � � � � 


Table A - 2 – Allowed Values for the UNI Resiliency Service Attribute 59 


The following requirements depend on the value of the UNI Resiliency Service Attribute. When 60 


the “All Active” value is used, a link that does not carry traffic under normal condition (i.e., a 61 


"standby" link) can be specified using the Port Conversation ID to Aggregation Link Map Ser-62 


vice Attribute (see Section9.5.1). 63 


[A1-R4] When the UNI Resiliency Service Attribute is set to “Active/Standby,” the 64 


CEN and CE MUST implement Link Aggregation as specified in either 65 


Clause 5.6.1 of IEEE Std 802.1AX – 2008 [1] or Clause 6.7.1 of IEEE Std 66 


802.1AX-2014 [A] with one Link Aggregation Group (LAG) across the 67 


links supporting the UNI and with one link in active mode and the other in 68 


standby mode. 69 


[A1-R5] When the UNI Resiliency Service Attribute is set to "All Active", the CEN 70 


and CE MUST use Link Aggregation as specified in Clause 5.3 of IEEE Std 71 


802.1AX-2014 [A] including the use of version 2 LACPDUs as specified in 72 


Clause 5.3.1h of IEEE Std 802.1AX -2014 [A].  73 


[A1-R6] When the UNI Resiliency Service Attribute is set to "All Active", the CEN 74 


and CE MUST use ”Per-service frame distribution” as specified in Clause 75 


8.2 of IEEE Std 802.1AX-2014 [A], where the Port Conversation ID is 76 
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equal to the VLAN ID for Tagged Service Frames and equal to 0 for Un-77 


tagged Service Frames. 78 


Note that [A1-R6] refers to C-Tag VLAN ID not CE-VLAN ID that is defined in Section 9.9. 79 


For VLAN Tagged Service Frames, C-Tag VLAN ID and CE-VLAN ID are identical; for Un-80 


tagged Service Frames and Priority Tagged Service Frames, C-Tag VLAN ID, i.e. 0, and CE-81 


VLAN ID are different. 82 


[A1-O1] When the UNI Resiliency Service Attribute is set to “Other,” any other re-83 


siliency mechanism MAY  be implemented by a mutual agreement between 84 


the Subscriber and the Service Provider. 85 


The mechanisms referred to in [A1-O1] are beyond the scope of this document.  Hence require-86 


ments for when the value of the UNI Resiliency Service Attribute is “Other” are beyond the 87 


scope of this document. 88 


9.5.1 Port Conversation ID to Aggregation Link Map Service Attribute 89 


The Port Conversation ID to Aggregation Link Map Service Attribute is required when the UNI 90 


Resiliency Service Attribute is set to “All Active,” and can be used when the UNI Resiliency 91 


Service Attribute value is set to “Other”. 92 


[A1-R7] When the UNI Resiliency Service Attribute is set to “All Active”, the Ser-93 


vice Provider and the Subscriber MUST mutually agree on the values of the 94 


Port Conversation ID to Aggregation Link Map Service Attribute.   95 


Note that the Port Conversation ID to Aggregation Link Map Service Attribute is equivalent to 96 


the aAggConversationAdminLink that is defined in Clause 7.3.1 of IEEE Std 802.1AX-2014 97 


[A].  98 


The Port Conversation ID to Aggregation Link Map Service Attribute contains the mappings of 99 


Port Conversation ID value (see [A1-R6]) and a link selection priority list at a given UNI. The 100 


link selection priority list is a sequence of Link Number IDs, in the order of usage preference, 101 


highest to lowest, for the corresponding link that carries the Service Frames that contain that Port 102 


Conversation ID. The value of Link Number ID is an integer that is in range of 0-65535 accord-103 


ing to IEEE Std 802.1AX-2014 [A].  104 


[A1-R8] The Service Provider and the Subscriber MUST mutually agree on the same 105 


and unique value of Link Number ID to identify each physical link at a giv-106 


en UNI. 107 


The Service Frames distribution at CEN and CE is based on the agreed values in the Port Con-108 


versation ID to Aggregation Link Map Service Attribute. If the first link in a link selection pri-109 


ority list is operational, all the Service Frames with that Port Conversation ID are carried on that 110 


link in both directions. If the first link fails, then the second link in the list is used if the second 111 


link is operational, and so on. If all links in the list fails, the Service Frames with the correspond-112 


ing Port Conversation ID will not be carried over the UNI in both directions, i.e. the Service 113 


Frames will be dropped at CEN and CE, even if a link that is not in the list is still operational.  114 
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The length of the link selection priority list in the Port Conversion ID to Aggregation Link Map 115 


Service Attribute reflects the resilience level for the Service Frames with the corresponding Port 116 


Conversation ID. The shorter of the length means the less resilience that the LAG provides. Thus 117 


the length of the link selection priority list can be less than or equal to the value of the UNI 118 


Number of Links Service Attribute. Note that a Port Conversation ID may have an empty link 119 


selection priority list in the Port Conversation ID to Aggregation Link Map Service Attribute at a 120 


given UNI. 121 


If a Link Number ID at a given UNI is not listed as the first in any of the link selection priority 122 


lists in the Port Conversation ID to Link Aggregation Map Service Attribute, it means that the 123 


link does not carry any Data Service Frames when all links at the UNI are operational. This is the 124 


way to reserve a link for the protection purpose when the UNI Resiliency Service Attribute is set 125 


to “All Active”.   126 


Table A - 3 illustrates an example of the values of the Port Conversation ID to Aggregation Link 127 


Map Service Attribute at the UNI that contains three physical links with Link Number IDs, 10, 128 


11, and 12, respectively. In this example, six Port Conversation IDs have a non-empty link selec-129 


tion priority list while other Port Conversation IDs have an empty link selection priority list at 130 


the UNI. As shown in the Table A - 3, the link selection priority list for Port Conversation IDs 0, 131 


1, and 4 contains Link Number IDs 10, 12, and 11. The link selection priority list for Port Con-132 


versation ID 5 has 11, 12, and 10; the list for Port Conversation ID 10 has 11, 10, and 12; the list 133 


for Port Conversation ID 1000 has 11 and 10. In this example, link 12 is not used when both link 134 


10 and 11 are operational. Thus link 12 is used for protection purposes. The example also indi-135 


cates that the Service Frames with Port Conversation IDs 5 and 10 are carried over link 11 when 136 


that link is operational; when link 11 fails, the Service Frames with Port Conversation ID 5 are 137 


carried over link 12 and the Service Frames with Port Conversation ID 10 are carried over link 138 


10. The Service Frames with Port Conversation ID 1000 in the example has less resilience than 139 


the Service Frames with Port Conversation IDs 0, 1, 4, 5, and 10.  140 


 141 


Port Conversation ID  Link Selection Priority List  (decreasing order)  


0,  1,  4 10,  12, 11 


5 11,  12, 10 


 10 11,  10, 12 


1000 11,  10 


All  others values  


Table A - 3 – Example of Port Conversation ID to Aggregation Link Map for a UNI 142 


Note that the example of Port Conversation ID to Aggregation Link Map in Table A - 3 is an ab-143 


straction. This description does not constrain how the contents can be described in a protocol, 144 


database, service order form, etc.  145 


The values in the Port Conversion ID to Aggregation Link Map Service Attribute are only used 146 


for Service Frames distribution at a give UNI. Which EVC a Service Frame is mapped to at the 147 


UNI is determined by the CE-VLAN ID/EVC Map Service Attribute (See Section 9.10 in 148 
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MEF10.3). The Port Conversation ID to Aggregation Link Map should normally be configured 149 


to ensure that all CE-VLAN IDs that are mapped to the EVCs at the UNI are carried across the 150 


UNI with or without resiliency. When the map does not have this property, the Subscriber is like-151 


ly to experience large Service Frame loss for one or more EVCs.  152 


Note that, when the UNI Resilience Service Attribute is set to “All Active”, the Port Conversa-153 


tion ID to Aggregation Link Map Service Attribute is required even when All-To-One Bundling 154 


is set to “Enabled” at the UNI. 155 


[A1-D1] At a given UNI, if an EVC has more than one CE-VLAN ID mapped to it, 156 


i.e. the UNI Bundling or All-To-One Bundling Service Attribute is set to 157 


“Enabled,” the Service Provider SHOULD support a Port Conversation ID 158 


to Aggregation Link Map such that Service Frames with different CE-159 


VLAN IDs in the EVC can appear on different physical links. 160 


Note: this is a desirable recommendation, rather than a requirement, as there may be cases where 161 


supporting such a map can be difficult. For example, if the different links happen to terminate on 162 


different devices at a UNI, and an EVC with multiple CE-VLAN IDs at the UNI such that frames 163 


with different CE-VLAN IDs are distributed across the different devices, the implementation of 164 


performance measurement requires real-time synchronization on the performance data across the 165 


different devices. 166 


At a given UNI, the Service Provider can use Ingress Bandwidth Profile(s) and/or Egress Band-167 


width Profile(s). The following requirement applies only when Bandwidth Profile(s) is used at a 168 


given UNI. 169 


[A1-R9] When Ingress Bandwidth Profiles and/or Egress Bandwidth Profiles are 170 


used at a given UNI, the Service Provider MUST support a Port Conversa-171 


tion ID to Aggregation Link Map such that all Service Frames that map to a 172 


given Envelope are carried on the same link. 173 


Note that when Service Frames that map to a given Envelope are carried on different links, it 174 


may be difficult to apply the Bandwidth Profile Algorithm at the UNI-N, and it may be difficult 175 


for the Subscriber to apply shaping at the UNI-C - especially if the different links happen to ter-176 


minate on different devices. The Service Provider can offer a Port Conversation ID to Aggrega-177 


tion Link Map where Service Frames that map to a given Envelope are carried on different links, 178 


if they have the capability to apply the Bandwidth Profile algorithm to such frames (or if there is 179 


no Bandwidth Profile configured at the UNI).  However, [A1-R9] requires the Service Provider 180 


to also support a map where Service Frames that map to a given Envelope are carried on a single 181 


link if this is desired by the Subscriber.  182 


7. Changes to Section 14 in MEF 10.3 183 


The following reference is added to Section 14 in MEF 10.3. 184 


[A]  IEEE Std 802.1AX-2014, IEEE Standard for Local and metropolitan area networks – 185 


Link Aggregation, December 2014. 186 
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8. New Appendix for MEF 10.3 187 


Add the following text as Appendix D in MEF 10.3. 188 


Appendix D Examples of MEF Services with All-Active UNIs 189 


This appendix contains some examples of MEF services with All-Active UNIs configurations. 190 


There are many ways to configure a service but the section does not intend to cover all the cases. 191 


Sections D.1 through D.5 are a sequence of examples of various All-Active UNIs configurations 192 


with increasing complexity from example to example. In all examples there are two physical 193 


links, composing the UNI, link 1 and link 2, and the UNI Resiliency Service Attribute at UNI-A 194 


is set to “All-Active”.   195 


Note: In the following examples, for ease of description, we assume that all Service Frames in-196 


clude tags with non-zero VLAN ID, thus VLAN ID = CE-VLAN ID. 197 


D.1 Single EVC, Single Map Entry 198 


There is a single EVC at the UNIs, EVC-A. 199 


 200 


This could be a private service (all-to-one bundled UNI) or a virtual private service. In the ex-201 


ample we use (without loss of generality) a virtual private service. Two CE-VLAN IDs are 202 


mapped to EVC-A, 13 and 14. At UNI-A, both VLAN IDs are mapped to the same row of the 203 


Port Conversation ID to Aggregation Link Map as shown below: 204 


 205 


Port Conversation ID  Link Selection Priority List  


13, 14 1, 2 


All other values  


In this case all traffic for the EVC will traverse link 1 as long as it is operational and switch to 206 


link 2 when link 1 is not available. (As a side issue, note that UNI-B in the EVC does not have 207 


any resiliency configured). 208 


D.2 Single EVC, Multiple Map Entries 209 


Same EVC as D.1, but the two VLAN IDs are mapped to different rows of the Port Conversation 210 


to Aggregation Link Map. (Exemplifying requirement [A1-D1]). 211 


 212 
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Port Conversation ID  Link Selection Priority List  


13 1, 2 


14 2, 1 


All other values  


In this case all VLAN 13 traffic will use link 1 and VLAN 14 traffic will use link 2 as long as 213 


both links are operational. If either link fails, both VLAN IDs will end up on the same link. 214 


D.3 Two EVCs, Multiple Map Entries 215 


This example adds EVC-B with CE-VLAN ID 23 mapped to it. EVC-A is as in the previous two 216 


examples. This would look like the following figure. 217 


 218 


The Port Conversation ID to Aggregation Link Map for these EVCs could be configured as fol-219 


lows: 220 


 221 


Port Conversation ID  Link Selection Priority List  


13 1, 2 


14, 23 2, 1 


All other values  


In this case, VLAN 13 traffic (EVC-A) will use link 1 and VLAN 14 traffic (EVC-A) and VLAN 222 


23 traffic (EVC-B) will use Link 2 as long as both are operational. If either link fails, all three 223 


VLAN IDs (both EVCs) will end up on the same link. 224 


D.4 Two EVCs, Multiple CoS, No Shared Token Bandwidth Profiles 225 


In this case, it has the same two EVCs as in D.3. The EVC-A has two classes of service, H and L 226 


which are differentiated by the CE-VLAN CoS (PCP) field (or possibly the IP DSCP field). Both 227 


VLANs (13 and 14) carry packets in both classes of service. EVC-B only has H class of service. 228 


There is an EVC per CoS bandwidth profile for each class of service on each EVC but no shared 229 


bandwidth profiles (i.e. all Envelopes have only a single flow). The configuration of the EVCs is 230 


shown in the following table: 231 


 232 
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EVC  CE-VLAN ID Class of Service Name  


EVC-A 13, 14 H, L (based on PCP or DSCP) 


EVC-B 23 H 


Since the H traffic on EVC-A is spread across both CE-VLANs, both CE-VLANs must be on the 233 


same physical link since the bandwidth profile is based on CoS (following requirement [A1-234 


R9]). EVC-B can be on a different physical link since it is policed in a separate envelope. There-235 


fore the Port Conversation to Aggregation Link Map could look like this: 236 


 237 


Port Conversation ID  Link Selection Priority List  


13, 14 1, 2 


 23 2, 1 


All other values  


D.5 Two EVCs, Multiple CoS, Shared Token Bandwidth Profiles 238 


This case has the same two EVCs as in D.3/D.4 but now there are two Bandwidth Profile Enve-239 


lopes. The first envelope has the H class of service from each of the EVCs and the second enve-240 


lope has the L class of service. If the Service Provider configures the UNI such that all frames 241 


that map to a given Envelope are mapped to the same link ([A1-R9] mandates this to be support-242 


ed), then all of the VLAN IDs must map to the same link. Since the H class of service in EVC-A 243 


and EVC-B are mapped to the same Envelope, the must map to the same link. So in this case the 244 


Port Conversation to Aggregation Link Map must have only a single entry: 245 


 246 


Port Conversation ID  Link Selection Priority List  


13, 14, 23 1, 2 


All other values  


9. References 247 


[1] Metro Ethernet Forum MEF 10.3, Ethernet Service Attributes Phase 3, October 2013. 248 
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