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1. Introduction
[bookmark: OLE_LINK1]In this paper, we further discuss the remaining issues related to multi-DCI multi-TRP with two TAs. The issues that are covered by this paper are as follows,
· Consideration on multi-DCI multi-TRP with two TAs upon handover
· TAG indication for 2-step RACH
· RACH completion for 2-step RACH triggered by SR
· Co-existence of deactivated SCG with mTRP
Section 2 gives the discussion part of this paper, and followed by Section 3 that summarizes the contribution of this paper.
2. Discussion
2.1 Consideration on multi-DCI multi-TRP with two TAs upon handover
Whether to support multi-DCI multi-TRP with two TAs upon handover
On the support of multi-DCI multi-TRP with two TAs, until now we did not discuss whether to support it in the handover scenario. From RAN2 perspective, upon handover, it has no strong reason to block the target cell to configure UE with this feature by the RRCReconfiguration. Therefore, it is suggested that,
Proposal 1: RAN2 to support to configure multi-DCI multi-TRP with two TAs upon handover.
Whether to have enhancement on multi-DCI multi-TRP with two TAs upon handover
In legacy L3 handover, when UE receives ReconfigWithSync, UE will trigger RACH to acquire the TA information in the target cell.
When considering multi-DCI multi-TRP with two TAs, as mentioned in our P1, it may be supported upon handover scenario, then another issue is whether we need enhancement for UE to acquire two TAs for two TRPs associated with different TAGs upon handover execution.
· Option 1 – Only acquire one TA for a TRP associated with a certain TAG
Option 1 aims to follow legacy as much as possible, which has less spec impact. By Option 1, when UE performs handover, UE only triggers RACH at a certain TRP to acquire the TA for the associated TAG. Before the expiry of T304, UE considers the successful access of the target cell upon completion of the RACH procedure. Then based on NW implementation, the gNB can send PDCCH order in the target cell to trigger RACH on another TRP to acquire the TA for the corresponding associated TAG.
· Option 2 – Acquire two TAs for two TRPs associated with different TAGs
Option 2 requires UE to perform RACH procedure at the two TRPs during handover. With Option 2, there may need much effort from RAN2 perspective. Currently, the MAC protocol only supports one ongoing RACH procedure at a time. Even UE can perform another RACH procedure after the completion of the first RACH procedure, it also exists the RACH resource indication issue that needs further RAN2 consideration. In legacy handover, UE may be provided by the target cell with the dedicated RACH resource for access to the target cell. When considering two RACH procedures upon handover, dedicated RACH resource for two TRPs are needed but the current RRC configuration does not support this.
In summary, Option 1 can work well and we do not see much motivation to make enhancement on the handover scenario, therefore it is suggested that,
Proposal 2: For multi-DCI multi-TRP with two TAs, do not make enhancement upon performing handover to the target cell associated with two TAGs, i.e., UE performs RACH to acquire the TA of one PTAG for the serving cell.
2.2 TAG indication for 2-step RACH
Whether to have TAG indication in fallbackRAR
The current MAC running CR [1] remains an editor note that,
	1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell configured with two TAGs or in a MSGB for an SpCell configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for the TAG indicated in received Random Access Response message or MSGB;
3>	start or restart the timeAlignmentTimer associated with TAG indicated in received Random Access Response message or MSGB. 
2>	else if the timeAlignmentTimer associated with the TAG indicated in received Random Access Response message or MSGB is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	stop timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
Editor’s note: MSGB above needs to be removed if TAG indication in FallbackRAR is not needed for 2-step CBRA and 2-step CFRA. 


Now for the 2-step CFRA, it is only supported by the handover scenario. Since the dedicated RACH resource is used by UE to perform CFRA, the NW can identify UE regardless of whether to successfully decode PUSCH. In this case, the NW will response UE with the C-RNTI addressed PDCCH that schedules the Absolute Timing Advance Command MAC CE, if the TAT associated with the TAG is not running. This was covered by the following description in the running CR,
	1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE for a SpCell configured with two TAGs as specified in clause 5.1.4a:
2>	apply the Timing Advance Command for the PTAG indicated in the Absolute Timing Advance Command MAC CE;
2>	start or restart the timeAlignmentTimer associated with this PTAG.


That is for 2-step CFRA, UE will not receive fallbackRAR. Hence, it doesn’t need to include the TAG indication for 2-step CFRA case.
Observation 1: For the 2-step CFRA, the NW will send the Absolute Timing Advance Command MAC CE to UE, but not fallbackRAR. Hence it doesn’t need to introduce TAG indication for 2-step CFRA case.
When considering 2-step CBRA, it will be used by UE such as UL data arrival while the TATs of two TAGs are expired. But the NW may not successfully decode the PUSCH (C-RNTI MAC CE), and thus response UE with the fallbackRAR to trigger UE to further send Msg3. In this scenario, the TAG indication is needed in fallbackRAR to indicate UE of the associated TRP for the TA value.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Observation 2: UE in RRC_CONNECTED may trigger 2-step CBRA and receive fallbackRAR when the NW fails to decode the PUSCH (C-RNTI MAC CE). It needs to introduce TAG indication in fallbackRAR to indicate the TAG ID corresponding to the TA.
In summary, we propose,
Proposal 3a: Confirm that the TAG indication is included in the fallbackRAR for 2-step CBRA.
Proposal 3b: Confirm that the TAG indication is not needed in the fallbackRAR for 2-step CFRA.
Whether to have TAG indication in successRAR
Another issue that needs further discussion is whether we need TAG index in successRAR. This issue is also covered in the post email discussion [2], with a case whether the TAG index is needed when RRC_INACTIVE UE triggers the resume procedure. As mentioned in the company comment, when considering multi-DCI multi-TRP with two TAs, we need to first discuss whether the TAG-related configuration is maintained in the UE Inactive AS context upon receiving the RRCRelease with suspendConfig.
Note that the two-TA related configuration is including in the servingCellConfig. According to TS 38.331, upon reception of RRCRelease with suspendConfig,
	1>	if the RRCRelease includes suspendConfig:
2>	reset MAC and release the default MAC Cell Group configuration, if any;
……
2>	if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:
……
2>	else:
[bookmark: _Hlk95515016]3>	store in the UE Inactive AS Context the nextHopChainingCount received in the RRCRelease message, the current KgNB and KRRCint keys, the ROHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules, the application layer measurement configuration, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:
-	parameters within ReconfigurationWithSync of the PCell;
-	parameters within ReconfigurationWithSync of the NR PSCell, if configured;
-	parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;
-	servingCellConfigCommonSIB;
-	sl-L2RelayUE-Config, if configured;
-	sl-L2RemoteUE-Config, if configured;
……


Above description means legacy UE will store the two-TA related configuration in the UE Inactive AS context. Furthermore, we can further find that the UE restores the configuration only when the UE receives the RRCResume,
	[bookmark: _Toc60776834][bookmark: _Toc139045096]5.3.13.3	Actions related to transmission of RRCResumeRequest or RRCResumeRequest1 message
1>	restore the RRC configuration, RoHC state, the EHC context(s), the UDC state, the stored QoS flow to DRB mapping rules and the KgNB and KRRCint keys from the stored UE Inactive AS context except for the following:
-	masterCellGroup;
-	mrdc-SecondaryCellGroup, if stored; and
-	pdcp-Config;
[bookmark: _Toc60776835][bookmark: _Toc139045097]5.3.13.4	Reception of the RRCResume by the UE
2>	if the RRCResume does not include the restoreMCG-SCells:
3>	release the MCG SCell(s) from the UE Inactive AS context, if stored;
2>	if the RRCResume does not include the restoreSCG:
3>	release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>	restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;
2>	configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;


Based on current specification, if UE is configured with two TAs before it is released to RRC_INACTIVE, when UE triggers the RRC resume procedure, if 4-step RACH is triggered or 2-step RACH is triggered with fallbackRAR, the UE will ignore the TAG indication in the RAR/fallbackRAR due to the fact that it hasn’t restored the masterCellGroup configuration.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]But for 2-step RACH with successRAR, the UE receives the TA and RRC resume message at the same time, i.e., the UE restores the configuration which may include two-TA configuration and applies the TA at the same time. Upon restoring the configuration, UE will apply the configuration included in the RRC resume message based on the restored configuration by delta configuration. If the network doesn’t want to configure two-TA configuration, the NW could release it via the RRCResume message. The problem is whether it is needed to indicate UE of one TAG ID to associate the TA if the UE is kept with two-TA upon the RRCResume. Note that when UE triggers RRC setup procedure and when UE triggers RRC resume procedure with 4-step RACH and 2-step RACH with fallbackRAR, UE ignores the TAG indication. We think the same principle should be reused for inactive UE, i.e., UE triggers the RACH procedure with CCCH/CCCH1 will ignore the TAG indication in the MSG2/MSGA. UE can just consider the TA is associated with PTAG with TAG ID 0, which is as legacy. And the NW could ensure to associate it with the correct TAG indication in the TCI state.
Proposal 4a: TAG indication is not included in successRAR.
Proposal 4b: Upon RRC resume by 2-step RACH, UE applies the TA received in successRAR to PTAG with TAG ID 0. It’s up to NW implementation to ensure the correct TAG indication configured in the TCI state.
Proposal 4c: Two-TA configuration for multi-TRP operation does not need to be released when initiating RRC resume, which follows legacy behavior.
2.3 RACH completion for 2-step RACH triggered by SR
In the current MAC running CR, it captures an FFS regarding how to verify the RACH completion triggered by SR case,
	1>	if notification of a reception of a PDCCH transmission of the SpCell is received from lower layers:
2>	if the C-RNTI MAC CE was included in MSGA:
3>	if the Random Access procedure was initiated for SpCell beam failure recovery or for beam failure recovery of both BFD-RS sets of SpCell (as specified in clause 5.17) and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Random Access Response reception successful;
4>	stop the msgB-ResponseWindow;
4>	consider this Random Access procedure successfully completed.
3>	else if the timeAlignmentTimer associated with the at least one PTAG is running; or
3>	if CG-SDT procedure is ongoing and cg-SDT-TimeAlignmentTimer is running:
4>	if the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission:
5>	consider this Random Access Response reception successful;
5>	stop the msgB-ResponseWindow;
5>	consider this Random Access procedure successfully completed.
3>	else:
4>	if a downlink assignment has been received on the PDCCH for the C-RNTI and the received TB is successfully decoded:
5>	if the MAC PDU contains the Absolute Timing Advance Command MAC CE:
6>	process the received Timing Advance Command (see clause 5.2);
6>	consider this Random Access Response reception successful;
6>	stop the msgB-ResponseWindow;
6>	consider this Random Access procedure successfully completed and finish the disassembly and demultiplexing of the MAC PDU.
Editor’s note: For RA triggered by SR, FFS whether RA is completed if at least one TAT is running, and no futher optimization. 


The change in the running CR as highlighted above aims to follow legacy as much as possible, with the intention to clarify that for multi-DCI multi-TRP with two TAs, if UE triggers RACH due to SR, the UE considers the RACH completion when it receives C-RNTI addressed PDCCH that schedules a new UL transmission, with at least one TAT is still running. Then it’s up to NW implementation to trigger PDCCH order RACH to recover the UL transmission on another TRP (including both UL grant and TA information in RAR). We think this is the simplest way and no need to make further enhancement on this issue. Therefore, it is proposed that,
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Proposal 5: For the RACH triggered by SR, if the TAT(s) associated with at least one PTAG is running, the UE considers the RACH completion upon reception of C-RNTI addressed PDCCH that schedules a new UL transmission.
2.4 Co-existence of deactivated SCG with mTRP
In the post email discussion [2], the rapporteur raised an issue that the current procedure for activating SCG may need change due to the fact that the PSCell may be configured with two PTAGs when considering multi-DCI multi-TRP with two TAs.
	The network may activate and deactivate the configured SCG.
The MAC entity shall for the configured SCG:
1>	if upper layers indicate that SCG is activated:
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount for the PSCell or the timeAlignmentTimer associated with PTAG is not running:
3>	indicate to upper layers that a Random Access Procedure (as specified in clause 5.1.1) is needed for SCG activation.


The main argument is that upon activation, whether we need to clarify only when both TATs of PTAGs expire, the UE indicates to upper layer of the RACH procedure.
As suggested by the following rapporteur summary [2], 
	Proposal 8-1 : FFS whether the coexistence of deactivated SCG and multi-TRP is supported in R18.
Proposal 8-2: If the coexistence of deactivated SCG and multi-TRP is supported in R18, if two PTAGs are configured for the PSCell, indicate to uppler layers that RA is needed for SCG activation if TATs of both PTAGs are not running. 


before discussing above issue, we need to first discuss whether to allow the co-existence of deactivated SCG with mTRP, as in legacy the deactivated SCG is not supported by mTRP deployment,
From our view, there may be additional issues that need further RAN2 handling if mTRP is supported with deactivated SCG. In Rel-17 deactivated SCG, the IE TCI-ActivatedConfig-r17 is introduced to indicate the active TCI state for PDCCH/PDSCH used upon activating the SCG or during the SCG deactivation.
TCI-ActivatedConfig-r17 ::= SEQUENCE {
    pdcch-TCI-r17               SEQUENCE (SIZE (1..5)) OF TCI-StateId,
    pdsch-TCI-r17               BIT STRING (SIZE (1..maxNrofTCI-States))
}
	pdcch-TCI
Indicates the TCI state for PDCCH for each configured CORESET of the DL BWP to be activated at SCell activation, to be activated for the PSCell at SCG activation and/or to be used for BFD, RLM and measurements while the SCG is deactivated. The list includes exactly as many entries as CORESETs configured in this BWP, ordered by increasing values of ControlResourceSet-Id, i.e. the first entry indicates the TCI state for the configured CORESET with the lowest ControlResourceset-Id value, the second value indicates the TCI states for the configured CORESET with the second lowest ControlResourceset-Id value, and so on.

	pdsch-TCI
Indicates TCI states for PDSCH reception at SCell addition/activation or of the PSCell at SCG activation. This field indicates activated TCI state(s) for this BWP ordered by increasing values of TCI-StateId, i.e. the first bit indicates the activation state of the TCI state with the lowest TCI-StateId value, the second value indicates the activation status of the TCI state with the second lowest TCI-State-Id value, and so on. A bit set to 0 indicates that the corresponding TCI state is deactivated, a bit set to 1 indicates that the TCI state is activated.


[bookmark: _GoBack]The above indicated TCI state is based on the legacy TCI state framework but not the unified TCI state framework.  Furthermore, the indicated TCI state is not associated with coresetpoolindex. While for the feature of multi-DCI multi-TRP with two TAs, the coresetpoolindex field is associated with each CORESET and is introduced in Unified TCI States Activation/Deactivation MAC CE so that UE knows with which TRP the activated TCI states is associated for the PDSCH.  Based on current configuration pdsch-TCI, it couldn’t indicate the associated coresetpoolindex for each TCI activated by pdsch-TCI.
In summary, if we support the co-existence of deactivated SCG with mTRP, it will cause additional RAN2 discussion, which is not expected due to the upcoming WI deadline. Therefore, it is proposed not to support the co-existence of deactivated SCG with mTRP.
Proposal 6: Do not support the co-existence of deactivated SCG with mTRP.
3. Conclusion
This paper further discusses the remaining issues related to multi-DCI multi-TRP with two TAs, and the conclusion of this paper is as follows,
Observation 1: For the 2-step CFRA, the NW will send the Absolute Timing Advance Command MAC CE to UE, but not fallback AR. Hence it doesn’t need to introduce TAG indication for 2-step CFRA case.
Observation 2: UE in RRC_CONNECTED may trigger 2-step CBRA and receive fallbackRAR when the NW fails to decode the PUSCH (C-RNTI MAC CE). It needs to introduce TAG indication in fallbackRAR to indicate the TAG ID corresponding to the TA.
Consideration on multi-DCI multi-TRP with two TAs upon handover 
Proposal 1: RAN2 to support to configure multi-DCI multi-TRP with two TAs upon handover.
Proposal 2: For multi-DCI multi-TRP with two TAs, do not make enhancement upon performing handover to the target cell associated with two TAGs, i.e., UE performs RACH to acquire the TA of one PTAG for the serving cell.
TAG indication for 2-step RACH 
Proposal 3a: Confirm that the TAG indication is included in the fallbackRAR for 2-step CBRA.
Proposal 3b: Confirm that the TAG indication is not needed in the fallbackRAR for 2-step CFRA.
Proposal 4a: TAG indication is not included in successRAR. 
Proposal 4b: Upon RRC resume by 2-step RACH, UE applies the TA received in successRAR to PTAG with TAG ID 0. It’s up to NW implementation to ensure the correct TAG indication configured in the TCI state.
Proposal 4c: Two-TA configuration for multi-TRP operation does not need to be released when initiating RRC resume, which follows legacy behavior.
RACH completion for 2-step RACH triggered by SR
Proposal 5: For the RACH triggered by SR, if the TAT(s) associated with at least one PTAG is running, the UE considers the RACH completion upon reception of C-RNTI addressed PDCCH that schedules a new UL transmission.
Co-existence of deactivated SCG with mTRP
Proposal 6: Do not support the co-existence of deactivated SCG with mTRP.
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