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[bookmark: _Ref165266342]Introduction
This contribution aims to resolve the RIL V503/V504/V508 regarding MRB handling.
Correction on MRB handling
Change of MRB ID via deta config
In RAN2#117e meeting, the following agreement is made [1]
· MRB ID can be changed without releasing/adding MRB (delta config)
The yellow part as shown in the normative text below aims to capture this agreement. However, the current procedure does not reflect the agreement correctly. The reason is that UE only updates the mrb-Identity value received via RRC message to the value mrb-IdentityNew rather than the mrb-Identity value in the stored UE configuration. When UE judges whether this mrb-Identity is a part of the current configuration or not, UE will always enter the loop “for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used)”. Then, a PDCP entity will be established for this mrb-Identity with the value mrb-IdentityNew, which is against with the RAN2 agreement.
	5.3.5.6.7	Multicast MRB addition/modification
The UE shall:
1>	for each mrb-Identity value included in the mrb-ToAddModList for which mrb-IdentityNew is included (multicast MRB ID change):
2>	update the mrb-Identity to the value mrb-IdentityNew;
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
<omitted>
1>	for each mrb-Identity value included in the mrb-ToAddModList that is part of the current UE configuration (prior treating this mrb-ToAddModList):
<omitted>



There are two options to update the current procedure to capture the agreement correctly.
Option 1: The proposed change is as follows. For Option 1, it provides flexibility for NW configuration, especially in the case that the old MRB ID of one MRB (e.g., MRB1) is reallocated to another MRB (e.g., MRB2) and these two MRBs are carried in the same mrb-ToAddModList IE. Specifically, NW can put the entries corresponding to the two MRBs in any order in the mrb-ToAddModList. However, UE shall scan the mrb-ToAddModList twice. The first time is to pick out the MRBs configured with MRB ID change via deta configuration, reconfigure the MRBs with new MRB ID and release the occupied old MRB ID resource. The second time is to add a new MRB or modify the MRB without MRB ID change. 
	The UE shall:
1>	for each mrb-Identity value included in the mrb-ToAddModList for which mrb-IdentityNew is included (multicast MRB ID change):
2>	update the mrb-Identity to the value mrb-IdentityNew;
2>	if the reestablishPDCP is set:
3>	if drb-ContinueROHC is included in pdcp-Config:
4>	indicate to lower layer that drb-ContinueROHC is configured;
3>	if drb-ContinueEHC-DL is included in pdcp-Config:
4>	indicate to lower layer that drb-ContinueEHC-DL is configured;
3>	re-establish the PDCP entity of this multicast MRB as specified in TS 38.323 [5], clause 5.1.2;
2>	 else, if the recoverPDCP is set:
3>	trigger the PDCP entity of this MRB to perform data recovery as specified in TS 38.323 [5];
2>	 if the pdcp-Config is included:
3>	reconfigure the PDCP entity in accordance with the received pdcp-Config.
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
<unchanged part is omitted>
1>	for each mrb-Identity value included in the mrb-ToAddModList for which mrb-IdentityNew is not included that is part of the current UE configuration (prior treating this mrb-ToAddModList):
< unchanged part is omitted>



Option 2: The proposed change is as follows. For the use case that the old MRB ID of one MRB (e.g., MRB1) is reallocated to another MRB (e.g., MRB2) and these two MRBs are carried in the same mrb-ToAddModList IE, NW must put the entry corresponding to the MRB configured with MRB ID change via deta configuration in front of the entry corresponding to the MRB which needs to be added with the aforementioned old MRB ID. Compared to option 1, option 1 put some restrictions on generating mrb-ToAddModList by NW (i.e., the entry including mrb-IdentityNew should be placed ahead of the entry without mrb-IdentityNew configured). Frankly, there is not a big issue as smart NW can always do it. More importantly, option 2 can avoid UE scanning the mrb-ToAddModList twice. It reduces UE complexity, which is preferable to us.

	The UE shall:
1>	for each mrb-Identity value included in the mrb-ToAddModList for which mrb-IdentityNew is included (multicast MRB ID change):
2>	update the mrb-Identity to the value mrb-IdentityNew;
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
<unchanged part is omitted>
1> for each mrb-Identity value included in the mrb-ToAddModList that is part of the current UE configuration (prior treating this mrb-ToAddModList):
2>	update the mrb-Identity to the value mrb-IdentityNew;
<unchanged part is omitted>
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
<unchanged part is omitted>



Proposal 1: Remove the first bullet 1 in TS 38.331 clause 5.3.5.6.7, and add the operation of updating the mrb-Identity to the value mrb-IdentityNew in the loop of “for each mrb-Identity value included in the mrb-ToAddModList that is part of the current UE configuration”.
[bookmark: _Hlk101787168]Proposal 2: Add a note in TS 38.331 clause 5.3.5.6.7 that “UE is not expected to receive the mrb-ToAddModList in which an entry carrying mrb-IdentityNew is put behind an entry carrying only mrb-Identity”.
Setup of AS protocol for TMGI
	5.3.5.6.7	Multicast MRB addition/modification
The UE shall:
1>	for each mrb-Identity value included in the mrb-ToAddModList for which mrb-IdentityNew is included (multicast MRB ID change):
2>	update the mrb-Identity to the value mrb-IdentityNew;
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2>	if the multicast MRB was configured with the same tmgi prior to receiving this reconfiguration message:
3>	associate the established multicast MRB with the corresponding tmgi;
2>	else:
3>	indicate the establishment of the multicast MRB(s) and the tmgi of the established multicast MRB(s) to upper layers;
2>	if an SDAP entity with the received tmgi does not exist:
3>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;



In the current procedure, UE establishes the AS protocol for TMGI as the yellow part above. We have two comments on the related procedure as follows:
· No need to capture in the normative text the operation of associating the established MRB with the corresponding MRB. 
For each entry in the mrb-ToAddModList, mrb-Identity and TMGI are provided together. UE can clearly know which TMGI the MRB is established for. Thus, there is no need to capture in the normative text the operation of associating the established MRB with the corresponding MRB, which is same with the DRB case as below.
· UE shall inform the establishment of user plane resource for TMGI to NAS when the an SADP for a TMGI is established.
In the current spec, AS of UE will indicate the establishment of the multicast MRB(s) and the tmgi of the established multicast MRB(s) to upper layers. First, NAS is not aware of MRB. What the NAS layer cares about is whether the user plane resource for TMGI is established or not. Thus, the indication from AS to NAS shall be indicated when an SDAP for a TMGI is established. In addition, there is no need to capture in the normative text that AS indicates explicitly TMGI to NAS. How AS provides TMGI to NAS can be left to UE implementation, which is same with DRB case as below. This is also applied to broadcast case.
	DRB case for information:
The UE shall:
1>	for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration (DRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
<omitted>
2>	if an sdap-Config is included:
3>	if an SDAP entity with the received pdu-Session does not exist:
4>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
4>	if an SDAP entity with the received pdu-Session did not exist prior to receiving this reconfiguration:
5>	indicate the establishment of the user plane resources for the pdu-Session to upper layers;



Proposal 3: Only when UE establishes an SDAP for a TMGI, UE informs the establishment of user plane resources for the TMGI.
Proposal 4: If proposals 1~3 are agreed, RAN2 adopts the TP in the Annex.
[bookmark: _Toc502437832]Conclusions
In this contribution, we have analyzed the technical issues mentioned in the RIL V503/V504/V508 regarding MRB handling and provided the corresponding TP with solutions. All the proposals are summarized as follows,
Proposal 1: Remove the first bullet 1 in TS 38.331 clause 5.3.5.6.7, and add the operation of updating the mrb-Identity to the value mrb-IdentityNew in the loop of “for each mrb-Identity value included in the mrb-ToAddModList that is part of the current UE configuration”.
[bookmark: _GoBack]Proposal 2: Add a note in TS 38.331 clause 5.3.5.6.7 that “UE is not expected to receive the mrb-ToAddModList in which an entry carrying mrb-IdentityNew is put behind an entry carrying only mrb-Identity”.
Proposal 3: Only when UE establishes an SDAP for a TMGI, UE informs the establishment of user plane resources for the TMGI.
Proposal 4: If proposals 1~3 are agreed, RAN2 adopts the TP in the Annex.
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Annex: Proposed TP to TS 38.331
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[bookmark: _Toc100929581]5.3.5.6.7	Multicast MRB addition/modification
The UE shall:
1>	for each mrb-Identity value included in the mrb-ToAddModList for which mrb-IdentityNew is included (multicast MRB ID change):
2>	update the mrb-Identity to the value mrb-IdentityNew;
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2>	if the multicast MRB was configured with the same tmgi prior to receiving this reconfiguration message:
3>	associate the established multicast MRB with the corresponding tmgi;
2>	else:
3>	indicate the establishment of the multicast MRB(s) and the tmgi of the established multicast MRB(s) to upper layers;
2>	if an SDAP entity with the received tmgi does not exist:
3>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
1>	for each mrb-Identity value included in the mrb-ToAddModList that is part of the current UE configuration (prior treating this mrb-ToAddModList):
2>	update the mrb-Identity to the value mrb-IdentityNew if included;
2>	if the reestablishPDCP is set:
3>	if drb-ContinueROHC is included in pdcp-Config:
4>	indicate to lower layer that drb-ContinueROHC is configured;
3>	if drb-ContinueEHC-DL is included in pdcp-Config:
4>	indicate to lower layer that drb-ContinueEHC-DL is configured;
3>	re-establish the PDCP entity of this multicast MRB as specified in TS 38.323 [5], clause 5.1.2;
2>	else, if the recoverPDCP is set:
3>	trigger the PDCP entity of this MRB to perform data recovery as specified in TS 38.323 [5];
2>	if the pdcp-Config is included:
3>	reconfigure the PDCP entity in accordance with the received pdcp-Config.
1>	for each mrb-Identity value included in the mrb-ToAddModList that is not part of the current UE configuration (multicast MRB establishment including the case when full configuration option is used):
2>	establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2>	if an SDAP entity with the received tmgi does not exist:
3>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
3> if an SDAP entity with the received tmgi did not exist prior to receiving this reconfiguration:
4>	indicate the establishment of the user plane resources for the tmgi to upper layers;
NOTE 1:	When setting the reestablishPDCP flag for a radio bearer, the network ensures that the RLC receiver entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.
NOTE 2:	In this specification, UE configuration refers to the parameters configured by NR RRC unless otherwise stated.
NOTE 3:	In this specification, UE is not expected to receive the mrb-ToAddModList in which an entry carrying mrb-IdentityNew is put behind an entry carrying only mrb-Identity.
	NEXT of TP


5.9.3.3	Broadcast MRB establishment
Upon a broadcast MRB establishment, the UE shall:
1>	establish a PDCP entity and an RLC entity in accordance with MRB-InfoBroadcast for this broadcast MRB included in the MBSBroadcastConfiguration message and the configuration specified in 9.1.1.7;
1>	receive DL-SCH on the cell where the MBSBroadcastConfiguration message was received for the MBS broadcast service for which the broadcast MRB is established and using g-RNTI and mtch-SchedulingInfo (if included) in this message for this MBS broadcast service;
1>	configure the physical layer in accordance with the mbs-SessionInfoList, searchSpaceMTCH, pdsch-ConfigMTCH, applicable for the broadcast MRB, as included in the MBSBroadcastConfiguration message;
1>	inform upper layers about the establishment of the broadcast MRB by indicating the corresponding tmgi;
1>	if an SDAP entity with the received tmgi does not exist:
2>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1.
2> if an SDAP entity with the received tmgi did not exist prior to receiving this reconfiguration:
3>	indicate the establishment of the user plane resources for the tmgi to upper layers;
	END of TP



	
