SA WG2 Temporary Document

Page 1

SA WG2 Meeting #107
S2-150133
Sorrento, Italy, 26-30 January 2015
(was S2-15xxxx)
Source:
Qualcomm Incorporated
Title:
Paging optimisations
Document for:
Discussion/Approval
Agenda Item:
7.16.1
Work Item / Release:
TEI13/Rel.13
Abstract of the contribution: Analyses the options for the proposals for paging optimisations and proposes a way forward.
1. Background
For a number of meeting SA2 has discussed proposals for paging optimisation under agenda item TE13. These proposals had the following complementary goals

· Reduce paging load over the air

· Reduction of above AND S1 paging load

· Reduction of paging load for static UEs

· Reduction of paging load for band-specific devices

The discussion was so far inconclusive. This paper aims to summarise the discussion that has taken place so far and proposes a way forward.

S2-141047 (NTT Docomo) [1]
In this proposal: 

· MME stores latest ECGI when the UE moves from connected to idle
· MME determines that the UE is low mobility
· MME includes the ECGI in the paging message over S1
· eNB pages first  in the ECGI contained in the paging message
· If paging fails MME pages the entire TAI
The proposal only discussed offline since due to lack of time not handled during the meeting
S2-141885(S2-141987 (NTT Docomo) [2]
In this proposal which is roughly as previous: 

· Modified in terms of the S1 message used to convey the ECGI to MME (S1 release vs. S1 setup)
· Modified to convey also the neighbour cell list to MME

No conclusion hence the discussion paper and CR was NOTED
S2-143892 (NTT Docomo, et al.) [3]
· Same as in S2-141987 described above
No conclusion hence the discussion paper and CR was NOTED
S2-144244 (NSN, VZW) [4]
Similar to “original” NTT Docomo proposal in S2-141047:
· MME pages in the last known ECGI
· MME includes the ECGI in the paging message over S1
· eNB pages first in the ECGI contained in the paging message
· If paging fails MME pages the entire TAI

No conclusion hence the CR was NOTED
S2-144273 [5]/S2-144274 (Vodafone)

In this proposal:
· eNB sends the frequency bands the UE supports to MME

· MME pages in the last known eNB

· MME includes the frequency bands the UE supports in S1 paging message and initially pages only in the last known eNB 

· eNB pages only in the “freq. bands” the UE supports
· eNB passes the paging message to other eNBs in the neighbourhood via X2
No conclusion hence the discussion paper and CR was NOTED
2. Qualcomm’s assessment of the proposals received so far
1. Providing freq. bands the UE supports to MME and include them in paging message over S1 (as proposed in S2-144273 [5])
This proposal offers enhancement in OTA signalling and S1 if combined with sending the paging message to the last known eNB (see next bullet).

Overall can be considered a useful feature that Qualcomm supports. From SA2/stage-2 perspective the procedure is same/similar to the text in SA2 agreed in clause 5.11.4 of TS 23.401 “UE radio capability paging information” (from approved CR S2-143796 for “low cost” UEs). The text is generic enough to cover the paging optimisation for frequency bands from SA2 perspective. This can be left to RAN3 to determine how to structure the protocol details
2. Sending the paging message over S1 to the “last known eNB” first (as proposed in S2-144273 [5])

This proposal is only addressing the S1 load reduction and can be considered an MME implementation issue and had no impacts in standards.
3. “Last known eNB” forwarding the paging message to neighbours via X2 (as proposed in S2-144273 [5])
Can only be supported when X2 is present, which is not always the case. This proposal adds complexity on X2. It is overall a proposal that is not in scope of SA2 and can be assessed by RAN3 separately. 
4. Sending the “last known ECGI” or “last known ECGI and neighbours” in the paging message over S1 (as proposed in S2-144244 [4]/S2-143892 [3])
This proposal to send the “last known ECGI” is mostly super-ceded by the solution where the UEs supported freq. bands are provided to MME, assuming each ECGI supports only one frequency band. The only remaining use of this proposal is to support the scenario where different cells (i.e. different ECGIs) are deployed in the same frequency. This solution can be considered a further optimisation that it merit can be discussed further in SA2/RAN3.
3. Way Forward
Based on the above assessment it is proposed to: 
· Agree on the proposal from S2-144273 to perform “frequency band aware” paging

· Agree that from SA2/stage-2 perspective the procedure is same/similar to the text in SA2 agreed in clause 5.11.4 of TS 23.401 “UE radio capability paging information” is generic enough to cover the paging optimisation for frequency bands from SA2 perspective

· Discuss further whether the proposal to send the “last known ECGI” is worth discussing further in order to fulfil the scenario where multiple cells are deployed in the same frequency

· Send LS to RAN3 to indicate the above SA2 agreements and ask them to define the S1 protocol details accordingly
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