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1	Introduction
In Rel-18, there are two work items (i.e., MBS and MT-SDT) in parallel, both of which introduced some enhancement to paging. However, when reviewing the RRC spec, we found there may be an issue when there is collision between the group paging in MBS and the paging in MT-SDT. In this contribution, we will explain and discuss how to solve this issue.
2 Discussion
2.1 Paging collision issue between MBS and SDT
According to the current 38.331 [1], if UE receives RAN paging with mt-SDT indication, UE will use "mt-SDT" as resumeCause to initiate resume (as highlighted in yellow). And then according to the procedure illustrated in 38.300, the network will begin the SDT transmission without letting the UE go to RRC_CONNECTED. 
	5.3.2.3	Reception of the Paging message by the UE or PagingRecord by the L2 U2N Remote UE
Upon receiving the Paging message by the UE or receiving PagingRecord from its connected L2 U2N Relay UE by a L2 U2N Remote UE, the UE shall:
......
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message, or
1>	if in RRC_INACTIVE, for the PagingRecord, if any, included in the UuMessageTransferSidelink message received from the connected L2 U2N Relay UE:
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else if mt-SDT indication was included in the paging message and if the conditions for initiating SDT for a resume procedure initiated in response to RAN paging according to 5.3.13.1b are fulfilled:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-SDT:
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;


On the other hand, in MBS, if the UE receives group paging which requests the UE to receive multicast in  RRC_CONNECTED, the UE should be able to enter RRC_CONNECTED (as highlighted in blue). Otherwise, the UE may not be able to receive multicast. This case can happen in case the UE receives both RAN paging with mt-SDT indication and group paging which requests the UE to go to RRC_CONNECTED at the same time. 

	5.3.2.3	Reception of the Paging message by the UE or PagingRecord by the L2 U2N Remote UE
Upon receiving the Paging message by the UE or receiving PagingRecord from its connected L2 U2N Relay UE by a L2 U2N Remote UE, the UE shall:
......
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI(s) included in the pagingGroupList:
2>	if the UE is not configured to receive multicast in RRC_INACTIVE or if inactiveReceptionAllowed is not included for at least one of the MBS session (s) indicated by the TMGI(s) that the UE has joined:
3>	if PagingRecordList is not included in the Paging message; or
3>	if none of the ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers or the UE's stored fullI-RNTI:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set as below:
5>	if the UE is configured by upper layers with Access Identity 1:
6>	set resumeCause to mps-PriorityAccess;
5>	else if the UE is configured by upper layers with Access Identity 2:
6>	set resumeCause to mcs-PriorityAccess;
5>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
6>	set resumeCause to highPriorityAccess;
5>	else:
6>	set resumeCause to mt-Access;



2.2 Solutions
In RAN2#125 meeting, this issue was discussed. Due to the non-consensus on how to fix it, the issue was postponed to the April meeting. In the following we will further discuss how it can be done.
For this issue, based on the discussion, there are two solutions, as follows:
· Solution 1 (UE based solution): if UE receive both MT-SDT paging and group paging which requests the UE to enter RRC_CONNECTED in the same paging message, the UE will use mt-Access as the resumeCause so that the NW will let the UE go to RRC_CONNECTED. In other words, UE uses "mt-SDT" as the resumeCause only if the UE does not receive group paging which requests the UE to go to RRC_CONNECTED. 
· Solution 2 (Network based solution): NW determines whether there was a collision between MT-SDT paging and group paging, and if there was, NW shall let the UE go to RRC_CONNECTED even if the UE uses "mt-SDT" as the cause to initiate resume. 
For Solution 2, the network needs to know whether there was a collision between MT-SDT paging and group paging. According to the current TS 38.300 [2], if the UE uses "mt-SDT" as the resumeCause to initiate resume, the new gNB will send the RETRIEVE UE CONTEXT REQUEST message to the old gNB, and the old gNB may send either the RETRIEVE UE CONTEXT RESPONSE message or the PARTIAL UE CONTEXT TRANSFER message to the new gNB based on implementation. For the latter case, NG-RAN MBS session resource context related information is not included in the PARTIAL UE CONTEXT TRANSFER message according to TS 38.423 and there is no way for the new gNB to know whether there was a collision between MT-SDT paging and group paging for this specific UE. If we mandate the old gNB to send the full UE context in this case, the old gNB will have to know whether there was a collision between MT-SDT paging and group paging in the new gNB and it will change the current implementation for the old gNB.

	[bookmark: _Toc155991809]18.4	MT-SDT with/without UE context relocation
The overall procedure for MT-SDT procedure with/without UE context relocation is illustrated in the figure 18.4-1.


Figure 18.4-1: MT-SDT with/without UE context relocation
[bookmark: _Toc83657281][bookmark: _Toc155991807]18.2	SDT with UE context relocation
The overall procedure for SDT procedure over RACH with UE context relocation is illustrated in the figure 18.2-1.


Figure 18.2-1. RA-based SDT with UE context relocation
[bookmark: _Toc83657282][bookmark: _Toc155991808]18.3	SDT without UE context relocation
The overall procedure for SDT procedure over RACH without UE context relocation is illustrated in the figure 18.3-1.


Figure 18.3-1. RA-based SDT without UE context relocation


In summary, to make Solution 2 work, the following steps should be assured by the NW:
· The old gNB determines whether there was a collision between MT-SDT paging and group paging in the new gNB. And if there was, the old gNB has to send full UE context to the new gNB. In order for the old gNB to determines this, the old gNB should always keep track of the MBS session status of the UE and cannot release the MBS session even if all the UEs have moved to other cells.
· Once the new gNB gets the UE context, it should determine whether there was a collision between MT-SDT paging and group paging. And if there was, it should ignore the resume cause and let the UE enter RRC_CONNECTED.
From NW perspective, this is complex implementation and legacy logic will be changed. Although this happens occasionally, NW will need always to check to make sure UE doesn’t miss multicast service, especially those important such as MCPTT. Besides, it is not guaranteed these complex logics can be left totally up to implementation without any guidance in spec. TS 38.300 may need to be updated to include these logics. 
In the meantime, UE has a clearer view on whether collision happens and Solution 1 is quite simple. Note that we have similar solution for the case where collision happens between MBS paging and unicast CN paging in R17. From our perspective, Solution 1 is preferred.
Observation: NW based solution is complex since the following steps should be assured by the NW:
· The old gNB determines whether there was a collision between MT-SDT paging and group paging in the new gNB. And if there was, the old gNB has to send full UE context to the new gNB. In order for the old gNB to determines this, the old gNB should always keep track of the MBS session status of the UE and cannot release the MBS session even if all the UEs have moved to other cells.
· Once the new gNB gets the UE context, it should determine whether there was a collision between MT-SDT paging and group paging. And if there was, it should ignore the resume cause and let the UE enter RRC_CONNECTED.
Proposal: For the paging collision between MBS and MT-SDT, RAN2 to agree that the UE uses "mt-SDT" as the resumeCause only if the UE does not receive group paging which requests the UE to go to RRC_CONNECTED. 
3	Conclusion
In this contribution, we discussed the paging collision between MBS and MT-SDT. Based on our discussion, we conclude with the following proposal:
Observation: NW based solution is complex since the following steps should be assured by the NW:
· The old gNB determines whether there was a collision between MT-SDT paging and group paging in the new gNB. And if there was, the old gNB has to send full UE context to the new gNB. In order for the old gNB to determines this, the old gNB should always keep track of the MBS session status of the UE and cannot release the MBS session even if all the UEs have moved to other cells.
· Once the new gNB gets the UE context, it should determine whether there was a collision between MT-SDT paging and group paging. And if there was, it should ignore the resume cause and let the UE enter RRC_CONNECTED.
Proposal: For the paging collision between MBS and MT-SDT, RAN2 to agree that the UE uses "mt-SDT" as the resumeCause only if the UE does not receive group paging which requests the UE to go to RRC_CONNECTED. 

The corresponding TP is provided in the Annex.
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5 Annex: TP for TS 38.331
[bookmark: _Toc60776742][bookmark: _Toc156129674]5.3.2.3	Reception of the Paging message by the UE or PagingRecord by the L2 U2N Remote UE
Upon receiving the Paging message by the UE or receiving PagingRecord from its connected L2 U2N Relay UE by a L2 U2N Remote UE, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message, or
1>	if in RRC_IDLE, for the PagingRecord, if any, included in the UuMessageTransferSidelink message received from the connected L2 U2N Relay UE:
2>	if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
4>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4>	forward the ue-Identity and accessType (if present) to the upper layers;
NOTE 1:	If the L2 U2N Relay UE supports the MUSIM feature, it can forward the paging cause to the connected L2 U2N Remote UE.
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message, or
1>	if in RRC_INACTIVE, for the PagingRecord, if any, included in the UuMessageTransferSidelink message received from the connected L2 U2N Relay UE:
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else if mt-SDT indication was included in the paging message and if the conditions for initiating SDT for a resume procedure initiated in response to RAN paging according to 5.3.13.1b are fulfilled and pagingGroupList, which contains at least one TMGI for the MBS session(s) that the UE has joined and that the UE is notified to receive in RRC CONNECTED, is not included in the Paging message:
[bookmark: _GoBack]4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-SDT;:
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;
NOTE 2:	If both conditions for initiating MT-SDT and MO-SDT according to 5.3.13.1b are fulfilled, UE may initiate RRC connection resumption procedure for MT-SDT or MO-SDT based on implementation.
NOTE 3:	A MUSIM UE may not initiate the RRC connection resumption procedure, e.g. when it decides not to respond to the Paging message due to UE implementation constraints as specified in TS 24.501 [23].
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
4>	forward the ue-Identity, accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4>	forward the ue-Identity and accessType (if present) to the upper layers;
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other';
1>	if in RRC_IDLE, for each TMGI included in pagingGroupList, if any, included in the Paging message:
2>	if the UE has joined an MBS session indicated by the TMGI included in the pagingGroupList:
3>	forward the TMGI to the upper layers;
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI(s) included in the pagingGroupList:
2>	if PagingRecordList is not included in the Paging message; or
2>	if none of the ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers or the UE's stored fullI-RNTI:
3>	if the UE is not configured to receive multicast in RRC_INACTIVE for at least one of the MBS sessions indicated by the TMGI(s) that the UE has joined; or 
3>	if inactiveReceptionAllowed is not included for at least one of the MBS sessions indicated by the TMGI(s) that the UE has joined:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set as below:
5>	if the UE is configured by upper layers with Access Identity 1:
6>	set resumeCause to mps-PriorityAccess;
5>	else if the UE is configured by upper layers with Access Identity 2:
6>	set resumeCause to mcs-PriorityAccess;
5>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
6>	set resumeCause to highPriorityAccess;
5>	else:
6>	set resumeCause to mt-Access;
3>	else:
4>	start monitoring the G-RNTI(s), if configured, corresponding to the TMGI(s);
4> if the UE was notified to stop monitoring the G-RNTI(s) for all the joined multicast sessions that are configured for reception in RRC_INACTIVE:
5>	if multicast MCCH is present:
6>	start monitoring the Multicast MCCH-RNTI;
6>	acquire the MBSMulticastConfiguration message on multicast MCCH;
4>	else if the UE was notified to stop monitoring the G-RNTI for at least one multicast session for which the PTM configuration was not included in RRCRelease message:
5>	acquire the MBSMulticastConfiguration message on multicast MCCH;
2>	else if the ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers:
3>	forward the TMGI(s) to the upper layers;
1>	if the UE is acting as a L2 U2N Relay UE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord in the Paging message matches the UE identity in sl-PagingIdentityRemoteUE included in sl-PagingInfo-RemoteUE received in RemoteUEInformationSidelink message from a L2 U2N Remote UE:
3>	inititate the Uu Message transfer in sidelink to that UE as specified in 5.8.9.9;
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