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1. [bookmark: _Ref165266342]Introduction
It has been observed during the field testing that the UE misses paging occasionally in the 5G network. Initially it was considered as an issue in the DRX cycle mismatch between the UE and the network, but later detailed analysis showed that it’s the mismatch in the PEIPS information stored in the UE and used by the NW. 
As per 23.501, the RAN and UE may use Paging Early Indication with Paging Subgrouping (PEIPS) to reduce UE’s power consumption. The paging subgrouping can be based on either UE’s temporary ID or a paging subgroup allocated by AMF. Paging Subgrouping based on the UE’s temporary ID is implemented withing the NG-RAN. For paging subgrouping based on UE’s temporary ID, the UE’s support is included in the UE Radio Capability for Paging which is specified in the RAN specifications.  
In the Registration Request message, the Paging Subgrouping Support Indication indicates whether the UE supports PEIPS with AMF PEIPS Assistance Information. If the UE includes Paging Subgrouping Support Indication, the UE may also include the paging probability information to assist the AMF. If the AMF supports PEIPS assistance and if the UE provided Paging Subgrouping Support Indication, the AMF stores the indication in the UE context in AMF.

2. Discussion 
2.1 Background
There are 3 ways to go about paging 
· CN Subgouping (PEIPS)
· RAN Subgrouping ( UE_ID)
· Traditional way of paging where UE monitors one paging occasion per DRX cycle.

So if the UE is registered with the network initially and NW did not send PEIPS information to enable PEIPS in the UE, and if UE and RAN has UE RAN Subgrouping UE_ID to page the UE, RAN will use the RAN subgrouping (using the UE_ID) to page the UE. Then later, in a registration procedure, if UE and NW negotiate the PEIPS assistance information, AMF will send the new PEIPS information in the REGISTRATION ACCEPT message to the UE. AMF will also send the PEIPS information to the RAN as sending of the REGISTRATION ACCEPT message is considered as the completion of the procedure by AMF. If the UE did not successfully receive the REGISTRATION ACCEPT message, UE will still keep using the RAN Subgrouping (based on the UE_ID) and the NW will use the AMF Subgrouping (PEIPS). This will result in UE missing the paging. 
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In the last CT1-141 meeting, Bratislava, CR C1-234084 was  agreed so that the UE will provide the REGISTRATION COMPLETE message to acknowledge the reception of the PEIPS information. This increases the possibility that the UE and NW and in sync with the information. 

During the related discussion in CT1, several companies raised concern that the actual functionality is in RAN and also what will happen if the REGISTRATION COMPLETE message was not received successfully. 

There are 2 sceniorios to consider here:-

Scenario A)

AMF has assigned the UE a PEIPS assistance information already and a new information is sent in the REGISTRATION ACCEPT message.

In this situation, if the reception of REGISTRATION COMPLETE message fails abnormally, according to the current specification both the old and new PEIPS information shall be considered as valid by the AMF.

 	Additionally, if the REGISTRATION ACCEPT message includes:
1)	Negotiated PEIPS assistance information IE: 
i)	containing a new Paging subgroup ID and the UE is previously assigned a different Paging subgroup ID then, the AMF shall consider both, the old and new Paging subgroup IDs as valid until the old Paging subgroup ID can be considered as invalid by the AMF; or

      As the functionality on how to use the PEIPS assistance information is implemented in RAN, its not enough that the AMF considers the old and new values are valid. Both the values need to be used in RAN as well. Solution for this issue is that AMF informs RAN to use both old and new PEIPS information.
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Scenario B)

The AMF has not assigned any PEIPS information before. In that case the RAN will be using the RAN paging subgroup using the UE_ID. So when AMF assignes a new PEIPS assistance information there is a possibility of mismatch.
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				For the above issue, solution is AMF informs RAN the new PEIPS information and RAN  uses both UE_ID based subgrouping and PEIPS based subgrouping so that the paging is not missed at the UE.
   So RAN has to be made aware of these problem scenarios so that both the UE ID based subgroup and PEIPS based subgrouping will be taken into consideration by RAN so that the paging is not missed.
 In CT1 141 meeting, several companies commented that sending an LS to RAN2 is useful, but due to lack of time the LS could not be prepared. Hence it is proposed to send an LS to RAN2 to highlight the issue. 

3. Conclusion
In this document, we have discussed the issue and proposal is to inform RAN2 about the issue.
Conclusion 1: For Scenario A) it is already specified in NAS specification that AMF needs to consider both old and new PEIPS information as valid. But this is not enough as the functionality is implemented in RAN. So RAN needs to be informed of the problem and the current handling in NAS.
Conclusion 2: For Scenario B) RAN needs to consider the UE_ID based subgrouping and PEIPS based subgrouping in order not to miss paging. So RAN needs to informed of this scenario 2.
Conclusion 3 : For Scenario B) A note needs to added in CT1 to inform that the AMF needs to inform RAN about the PEIPS information if it was not assigned before so that RAN can use the information to not miss paging.
4. Proposals
In this document, we have discussed the issue and proposal is to inform RAN2 about the issue.
[bookmark: _GoBack]Proposal1: For the conclusion 1 and 2 above, Reply LS is in C1-235673
Proposal2: For the conclusion 3 above, CR is in C1-235703
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