3GPP TSG-RAN3 Meeting #90
R3-152510
Anaheim CA, USA, November 16 – 20, 2015
Title: 
Paging optimization 
Source: 
Huawei, Nokia Networks
Agenda item:
5.2
Document for:
Discussion
1   Introduction
Paging optimisation was discussed during RAN3#89bis. The two CRs covering the two different features, Coverage Extended (CE) paging and paging using recommended cell list, were merged into a single CR baseline for stage 3 [1] and one BL CR for stage 2 [2]. In [3], the open issues were captured. 
In this paper we discuss the remaining open issues and propose how to resolve these.
2   Discussion

The identified open issues in [3] are:

1. Do we allow the Paging Attempt Count IE if neither Coverage Enhancement Level (CEL) nor Cell list is included (for the normal TAI list paging) 
a. Yes

b.  No

2. When to allow the Intended Number of Paging Attempts IE 
a. Only when the cell list is included

b. When the cell list is included or when neither cell list nor CEL is included

3. Do we allow CE paging without paging Attempt Count? 
4. IE name of the CEL for the reference to TS36.331 (to be decided by RAN2)
It can be noted that the main remaining discussion in the open issues captured above is regarding the presence of the two IEs paging Paging Attempt Count IE and Intended Number of Paging Attempts IE.

As a first step, we will discuss how these IEs are used.

· Normal (legacy paging)
No benefit foreseen (or discussed) to use the page counter for normal paging.
· CE paging
As indicated by RAN2 to SA2 [4], the Paging Attempt Count IE is beneficial for the eNB in the context of CE paging (and the original purpose of this IE was to improve CE paging only). Using it allows the eNB to increase the Coverage Extension Level (CEL) for every attempt, so that the eNB could start at a low CEL. If the eNB has reported the CEL from the last connection, this can also be included in the paging message. 
· Paging of recommended cells
Using the Paging Attempt Count IE and Intended Number of Paging Attempts IE enables an eNB to, e.g., increase the number of cells paged from the list of recommended cells. Even though the precise eNB behaviour will not be standardized, the two IEs might be used to understand how many paging attempts are intended so that the eNB could have some idea on how quickly it should increase the number of paged cells.

Secondly, if we look into when the information should be available:

· Normal (legacy) paging

· No additional information is needed. This answers partly to open issue #1.
· CE paging

· There will be a transparent container for the UE capability indicating whether the UE supports CE paging. This is however not visible in the S1AP.

· There may be a CEL (and the last serving cell) included. But it was also discussed that the MME could choose not to include it, e.g. if the paging is sent to a completely different eNB or if the reported CEL is outdated.

· It would probably be beneficial to always have the Paging Attempt Count IE included (related to open issue #3). Even if the reported CEL is not included, it would probably be helpful for the eNB when setting the CEL for the paging. It would probably at least be beneficial to allow the inclusion of the counter even if the CEL is not present. So this is also related to open issue #1 – if we make CEL optional, there may be cases where the page count could be beneficial even if there is no CEL signalled.
· Paging of recommended cells

· The list of recommended cells should always be available for this kind of paging.

· The MME may chose to include the Paging Attempt Count IE and Intended Number of Paging Attempts IE. In case the MME does not see any need to include this information (e.g. it thinks that incremental paging in the list of recommended cells are not needed) he could exclude it. Hence, related to open issue #2, we believe that the Intended Number of Paging Attempts IE is only needed for recommended cells, but we propose to make the inclusion mandatory if the count is signalled.
As can be seen in the discussion above, the presence of the counters are quite different. One possible way (alternative 1) to resolve this is to leave the presence rather loosely specified (as optional) and only indicate in the procedural text how the information is used. Another option (alternative 2) is to try to more strictly control the presence. We will discuss the possible impact of this in the following sections.
3   Possible stage 3 impact

3.1   Alternative 1 – loosely specified
For the non-CE paging, the usage is described as: “If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present according to TS 36.300 [14]”. This text first defines that the Paging Attempt Information IE may be used, which includes the two previously discussed IEs. This seems in line with the discussion in the previous section and therefore requires no change.
But for the CE paging, the usage is described as: “If the Assistance Data for CE capable UEs IE is included in the Assistance Data for Paging IE, it may used for paging the indicated CE capable UE, together with the Paging Attempt Count IE if also present according to TS 36.300 [14]”. This text defines that the Paging Attempt Count IE may be used. But as discussed before, it could be better to define this the other way around, so that the counter is used and the CEL if present. 
Hence a possible new text could be: “If the Paging Attempt Count IE is included in the Assistance Data for Paging IE, it may used for paging the indicated CE capable UE, together with the Assistance Data for CE capable UEs IE if also present according to TS 36.300 [14]”.
The current presence for the IEs in the tabular, optional for the Paging Attempt Information IE and conditional for the Intended Number of Paging Attempts IE could be kept.

3.2   Alternative 2 – strictly specified 
In this alternative, we can see two different sub-options:

a) Try to maintain the current structure but introduce conditional presence for the IEs

b) Change the structure, so that the counter is moved into parallel IEs, i.e., moved into Assistance Data For Recommended Cells IE and Assistance Data for CE capable UEs IE
Alternative 2a – strict with same structure
In this solution, we would first need to introduce the same changes to the procedural text as described for alternative 1. Then, in addition to this, we would need to set conditional statements for the presence of Paging Attempt Information IE. As discussed before, this should not be present for legacy paging, should be present for CE paging and may be present for paging of recommended cells. 

The main obstacle here is that since the CEL is optional, we cannot use this to determine whether the Paging Attempt Information IE should be present or not. Instead, the presence is rather depending on the contents of the transparent container holding the UE capabilities. Hence, with this solution does not seem possible to capture the desired functionality in a simple way.
Alternative 2b – strict with a new structure

In this solution, we move the contents of the Paging Attempt Information IE into the two separate IEs for the two features, namely Assistance Data For Recommended Cells IE and Assistance Data for CE capable UEs IE. This can be illustrated as follows:

[image: image1]
Note specifically that:

· For recommended cells we use the Paging attempt information as optional but inside this IE it is changed to always include both the count and the intended attempts. 

· For the CE paging we include the paging count as mandatory, and the CEL as optional. 

And then finally, we would also need to update the procedural text, as illustrated below:
If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used according to TS 36.300 [14]. 
If the Assistance Data for CE capable UEs IE is included in the Assistance Data for Paging IE, it may used for paging the indicated CE capable UE according to TS 36.300 [14].
4   Stage 2 corrections

For paging recommended cells, the current Stage2 contains the following text in the BL CR says:

As described in TS 23.401 [17] the MME may provide Paging Attempt Information. Paging Attempt Information consists of a Paging Attempt Count and may include the Intended Number of Paging Attempts. 
Here, we propose (as mentioned above) to make the intended number of paging attempts always included when the Page Attempt Count is included. Therefore we propose to remove the “may include”.
For paging UEs in CE mode, we propose to remove the sentence discussing the intended number of paging, since this sentence is not needed if this information is included in the IE for recommended cells.

We also propose to remove the two editor’s notes. 
5   Conclusion
In this paper we discuss the remaining open issues related to the presence of the IEs. Our conclusion regarding the open issues are:

1. Do we allow the Paging Attempt Count IE if neither CEL nor Cell list is included (for the normal TAI list paging)? 
=> There is no use to include it for legacy paging. But we should allow to include it also for CE paging when the CEL is not sent from the MME, e.g. when paging eNB other than last serving. 
2. When to allow the Intended Number of Paging Attempts IE
=> This is only needed when the cell list is included. And we think this should always be included if the attempt count is included.
3. Do we allow CE paging without paging Attempt Count? 
=> We think it would be beneficial to always include this for CE paging
4. IE name of the CEL for the reference to TS36.331 (to be decided by RAN2)
=> We are waiting for RAN2’s decision, but we could agree the CR in RAN3 and leave it up to the rapporteur to update this after RAN2 has agreed.
We further conclude that there are two possible options to correct the BL CR in line with the conclusions above:
Alternative 1: Keep the current structure and simplify modify the procedural text for CE paging

Alternative 2b: Move the paging attempt information into the respective IE.

We have a slight preference for solution 2b, since this solution will be clearer. One drawback is however that if the features are used at the same time, the Paging Attempt Count IE will be duplicated. This is bit unfortunate, but not a big problem since the behaviour for setting the value is specified in stage 2, so there should be no big room for diverging information.
We have provided two pCR proposals for how to update the two baseline CRs.
We also propose to send a final LS to respond to all incoming LS on this topic. Some background regarding the LS can be found in the Annex.
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7   Annex – LS history
7.1   Paging of UEs in coverage extended mode

The work was initiated in RAN3#87 by an LS from RAN1 in R3-150008. At the same meeting, SA2 provided a response in R3-150344. RAN3 did not provide a response LS in this meeting.

In RAN3#87b, RAN3 received one LS from RAN1 in R3-150503 and another reply LS from SA2 in R3-150815.

In RAN3#88, RAN3 received another reply from RAN2 in R3-150922, indicating that the attempt counter is beneficial for CE paging. RAN3 also responded with a reply LS to SA2, RAN1, RAN2 (and cc: CT1), where RAN3 outlined the solution using two transparent containers (one for capability and one for CEL) and asked for RAN2s feedback and for RAN2 to implement this.

In RAN3#89b, RAN2 replied in R3-151840, acknowledging that the proposed solution with two containers where agreed by RAN2, although the details were not yet agreed.     

 Hence, to conclude the discussion on this topic, the proposal is to send an LS to RAN1, RAN2 and SA2 in case the CRs on paging optimisation can be agreed.

7.2   Paging optimisation

The work was initiated in RAN3#87 by an LS from SA2 in R3-150345. This LS contained two major parts. One related to only paging in frequency bands supported by the UE and one more general paging optimisation. RAN3 replied in R3-150461 that RAN3 had started working on this issue.
In RAN3#87b, RAN3 initiated an LS to RAN2 (R3-150889), focusing on the problem only paging in supported frequency band and proposing to use a container to exchange the required information between the eNB and the MME. RAN3 also replied to SA2 in (R3-150892) where RAN3 informed SA2 about the current status regarding the use of recommended cells.

In RAN3#88, RAN3 received a reply from RAN2 in (R3-151202) regarding the supported frequency bands. RAN2 acknowledged that they will work on the details (re-use the existing container or define a new). RAN3 also replied on the paging of recommended cells in R3-151280, where RAN3 gave a short introduction to the current status and included the agreed way forward. 

In RAN3#88, RAN3 received a reply from SA2 in (R3-151341) (with a cc RAN1/RAN2) where SA2 provided an agreed CR capturing all agreements in SA2.

In RAN3#89b, RAN2 replied in R3-151841, with a technically endorsed CR for how to modify the UERadioPagingInformation IE to carry the information on supported frequency bands. This reply was discussed by RAN3 and it was concluded that no further changes in specification under RAN3 control were needed, 

7.3   Conclusions

Hence, to conclude the discussion on this topic, the proposal is to send an LS to SA2, RAN2 and RAN1 in case the CRs on paging optimisation can be agreed. The reply LS should contain information on all the three discussed enhancements for paging and can possibly reference the latest received LS from all groups in these separate topics:

· Paging in recommended cells, R3-151341 (SA2)

· Paging in supported frequency bands, R3-151841 (RAN2), R3-150345 (SA2) 

· Paging for UEs in coverage extended mode, R3-151840 (RAN2), R3-151341 (SA2), R3-150503(RAN1)
In case the CRs are not agreed, RAN3 may anyway consider sending an LS to inform SA2 (cc RAN2) that the work on reducing paging to only supported frequency bands are concluded from RAN3 point of view. 
7.4   LS history

	RAN3#87
	
	
	

	R3-150008
	LS on Paging for MTC (To: RAN2, RAN3, SA2)
	RAN1
	LS in

	R3-150344
	Reply LS on paging for MTC (To: RAN1, RAN2, RAN3; Cc: GERAN)
	SA2
	LS in

	R3-150345
	LS on Paging Optimization (To: RAN3, RAN2; Cc: RAN1)
	SA2
	LS in

	R3-150461
	Response LS on Paging Optimization (To: SA2; Cc: RAN2, RAN1)
	RAN3
	LS out

	
	
	
	

	RAN3#87b
	
	

	R3-150503
	Reply LS on Paging for MTC (To: SA2, RAN2, RAN3)
	RAN1, Qualcomm and Ericsson
	LS in

	R3-150815
	Response to Reply LS on paging for MTC (To: RAN3, RAN2, RAN1, GERAN2, GERAN1; Cc: GERAN)
	SA2, Vodafone
	LS in

	R3-150889
	LS on Paging Optimization (To: RAN2; Cc: SA2)
	RAN3
	LS out

	R3-150892
	Response LS on Paging Optimization (To: SA2; Cc: RAN2, RAN1)
	RAN3
	LS out

	
	
	
	

	RAN3#88
	
	
	

	R3-151202
	Response LS on Paging Optimization considering supported frequency bands (To: RAN3, SA2)
	RAN2, Huawei
	LS in

	R3-150922
	LS reply on paging for MTC (To: RAN1, RAN3, SA2; Cc: CT1)
	RAN2, Ericsson
	LS in

	R3-151280
	Response LS on Paging Optimisation (To: SA2; Cc: RAN1, RAN2)
	RAN3
	LS out

	R3-151311
	Response LS on paging for MTC (To: SA2, RAN1, RAN2; Cc: CT1)
	RAN3
	LS out

	
	
	
	

	RAN3#89
	
	
	

	R3-151341
	Reply LS on Paging Optimisation (To: RAN3; Cc: RAN1, RAN2)
	SA2, Alcatel-Lucent
	LS in

	
	
	
	

	RAN3#89b
	
	

	R3-151840
	Response LS on Paging for MTC (To: RAN3; Cc: CT1, SA2, RAN1)
	RAN2, Alcatel-Lucent
	LS in

	R3-151841
	Response LS on Paging Optimization considering supported frequency bands (To:RAN3, SA2)
	RAN2, Huawei
	LS in


9.2.1.x11	Assistance Data for Paging


This IE provides assistance information for paging optimisation.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Assistance Data For Recommended Cells�
O�
�
9.2.1.x21�
�
�
Assistance Data for CE capable UEs�
O�
�
9.2.1.x31�
�
�
Paging Attempt Information �
O�
�
9.2.1.x41�
�
�
9.2.1.x21	Assistance Data for Recommended Cells


This IE provides assistance information for paging in recommended cells.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Recommended Cells for Paging�
M�
�
9.2.1.x23�
�
�
Paging Attempt Information �
O�
�
9.2.1.x41�
�
�
9.2.1.x31	Assistance Data for CE capable UEs


This IE provides information for paging for CE capable UEs.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Paging Attempt Count�
M�
�
INTEGER (1..16,...)�
Shall be set as specified in TS 36.300 [14]�
�
Cell Identifier and Coverage Enhancement Level�
MO�
�
9.2.1.x32�
�
�
9.2.1.x41	Paging Attempt Information


This IE includes information related to the paging count over S1.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Paging Attempt Count�
M�
�
INTEGER (1..16,...)�
Shall be set as specified in TS 36.300 [14]�
�
Intended Number of Paging Attempts�
C-ifCellList]M�
�
INTEGER (1..16,…)�
Intended number of paging attempts (see TS 36.300 [14]).�
�
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