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Idle Mode Language Cleanup (15.2.17)
Stavros Tzavidas
Motorola
Introduction
The idle mode section contains some useful functionality which is described in some very very confusing language with inconsistent terminology. This contribution proposes clarification language.
The section that describes how two separate paging groups with different paging offsets might function reads: 

“When the AMS is assigned different paging offsets because it belongs to more than one paging group, the primary paging offset is less than the secondary paging offset. The distance between two adjacent paging offsets should be long enough so that the MS paged in the first paging offset can inform the network before the next paging offset in the same paging cycle so that the network avoids unnecessary paging the MS in the next paging offset”
In this sentence several critical elements are implied instead of being stated explicitly as they should: 

1. The terms “primary paging offset” and “secondary paging offset” have not been defined. The only terms defined are the terms “primary paging group” and “secondary paging group”.

2. The functionality applies only when the two groups assigned have the same paging cycle but different paging offsets. The first sentence simply does not mention that the two paging groups should have the same paging cycle. If that is not the case then the “distance” between the primary and the secondary paging offset is variable and not constant. 

3. The sentence “the MS paged in the first paging offset can inform the network before the next paging offset in the same paging cycle” is problematic for several reasons. First the term “AMS” should be used instead of “AMS”. Second it is unclear what is meant by “inform the network”. The AMS does not “inform” the network, it responds to a paging message. Lastly, this can happen only if the AMS is in the area of the first paging group and the sentence fails to specify that. Without this restriction the reader may be led to believe that the AMS shall always respond the all paging messages sent in the first paging offset!
4. The most problematic is the last part of the sentence “so that the network avoids unnecessary paging the MS in the next paging offset”. This sentence if problematic because it informs the reader about what the network can avoid. But the network is not in any way obligated to page the MS in the next paging offset and the meaning of “unnecessary” is not clear. Talking about what can be avoided is unnatural when that something doesn’t need to happen in the first place. What is implied here is that the network can page in the first offset and then page in the second offset ONLY if it doesn’t hear a response to the first page. It is far clearer to list the actions in the order in which they are performed, as is done in the proposed text below. 
The description of the AMS’ actions that follows the above sentence is equally problematic. This part of the paragraph reads: 

“During its paging listening interval an idle mode AMS first wakes up during its primary paging offset and look for PGID information. If it does not find the primary PGID information but one secondary PGID then the AMS again wakes up during its secondary paging offset in the same paging cycle. If it does not find the primary PGID information but multiple secondary PGIDs, the AMS shall monitor the paging message transmitted at the shortest paging offset. If it does not find either primary or secondary PGIDs, the AMS shall do location update.”

Again there are important parts of the functionality that are not defined:: 

1. The term “PGID” has not been defined in this section and “PGID information” is ambiguous. Furthermore there is no requirement that the AMS learns the PGID of its preferred ABS during a listening interval. The AMS may learn the PGID(s) of the preferred ABS earlier. What is required here is that simply the AMS determines if it is in the primary or the secondary paging group by monitoring the PGID of its preferred ABS and the text should say just that. 
2. The AMS does not “find” a PGID or a paging group. It can read a PGID in a message but it cannot “find” it. It is cleaner to describe how the AMS determines which paging group it is under and then describe the actions it should take depending on the results of this determination.
The standard should define the sequence of actions that the AMS should take clearly and precisely, as in the proposed text below.

Text Proposal 
Modify the text in paragraph 15.2.17 “Idle Mode” as follows: 
----------------------------------------------Start of the text proposal ------------------------------------------------------
15.2.17 Idle mode

An ABS may be a member of one or more paging groups that may have different paging cycle and paging offset. 
When AMS operating in legacy mode select the mixed ABS as a preferred ABS, AMS may stay in the Lzone and perform the legacy Idle Mode operation. If an AMS in Idle Mode decides to change its operation mode, the AMS shall perform network re-entry from Idle Mode in the new operation mode. The change includes the AMS moves between BSs operating in different mode or switches from LZone to MZone of a mixed mode ABS. And the decision may be based on the detection of a new operation mode. When an AMS is paged in the Lzone of a mixed mode ABS, the AMS shall perform the network re-entry in the LZone of the ABS and may switch to the MZone of the ABS using Lzone to Mzone handoff procedures as defined in 15.2.6.4.1.2.1.

An AMS may be assigned to one or more paging groups. If an AMS is assigned to has multiple paging groups, it may be assigned multiple paging offsets within a paging cycle where each paging offset corresponds to a separate paging group. The AMS is not required to perform location update when it moves within its assigned paging groups. The assignment of multiple paging offsets to an AMS allows the AMS to monitor paging message at different paging offset when the AMS is located in one of its paging groups.

When an AMS is assigned to more than one paging groups, one of the AMS's paging groups is called primary paging group and rest of the assigned paging group is are called secondary paging groups. When an AMS is assigned to one paging group, the paging group is considered as a primary paging group. The paging offset associated with the primary paging group is called primary paging offset, while the paging offsets associated with secondary paging groups are called secondary paging offsets. 
When the AMS is assigned to multiple paging groups with the same paging cycle and different paging offsets because it belongs to more than one paging group, the primary paging offset is less than the secondary paging offset. The distance between two adjacent paging offsets should be long enough so that the MS paged in the first paging offset can inform the network before the next paging offset in the same paging cycle so that the network avoids unnecessary paging the MS in the next paging offset  the ABS can (i) send a paging message to the AMS in the primary paging offset within the paging cycle, (ii) when the AMS is in the primary paging group, receive a response to the paging message by the AMS before the secondary paging offset, and (iii) retransmit the paging message to the AMS at the secondary offset within the same paging cycle only if a response to the paging message in the primary paging offset is not received. 
An AMS determines if it is within its primary paging group or within a secondary paging group by monitoring the PGIDs advertised by its preferred ABS during a paging listening interval. During its paging listening interval an idle mode AMS first wakes up during its primary paging offset and look for PGID information. If the AMS determines that it is in its primary paging group, the AMS wakes up at its primary paging offset and responds to paging messages that are sent in the primary paging offset and are addressed to it. If it does not find the primary PGID information but one secondary PGID then the AMS again wakes up during its secondary paging offset in the same paging cycle. If the AMS determines that is in a secondary paging group, the AMS wakes up at its secondary paging offset within the same paging cycle and responds to paging messages that are sent in the secondary paging offset and are addressed to it. If it does not find the primary PGID information but multiple secondary PGIDs, the AMS shall monitor the paging message transmitted at the shortest paging offset. If the AMS determines that multiple secondary paging groups are present, the AMS wakes up at the shortest paging offset and responds to paging messages that are sent in during this paging offset and are addressed to it If it does not find either primary or secondary PGIDs, the AMS shall do location update. If the AMS determines that none of the paging groups it has been assigned to are present, the AMS shall perform a location update.

-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


