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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]During on post RAN2#124 email discussion, the following open issues are summarized for MIMO evolution:
	MAC issues

1. Whether/how to specify handling of TAT when the MTTD between PTAGs within a MAC entity is exceeded.
Comment: This is a leftover of last meeting discussion. In last meeting, we have specified for the case of STAG we follow the legacy rule. For MTTD between PTAGs within a MAC entity, it is a new scenario that has no reference to legacy. So whether/how to specify needs discussion to avoid ambiguity for the new case.

1. Whether/how to specify overlapping UL grants handling for STxMP
Comment: Please see R2-2306129, R2-2309953, R2-2311130 and R2-2313526 as references.

1. PHR MAC CE for sDCI mTRP STxMP (according to RAN1 agreement in RAN1#114-#115)

1. When UE transits from SDT in RRC inactive (SDT TAT is running) to RRC connected, of which PTAG the TAT should be started if 2 PTAGs are configured.
Comment: this may have impacts on both RRC and MAC


In this contribution, we further discuss the open issue related to 2TA operation taking into account the above.
2	Discussion
[bookmark: _Toc147158672][bookmark: _Toc61387173][bookmark: _Toc499559239]2.1	Co-existence with LTM
2.1.1 early RACH with 2TA operation
Based on the TS 38.300, LTM is a procedure in which a gNB receives L1 measurement report(s) from a UE, and the gNB changes UE’s SpCell by a Cell Switch Command MAC CE (step 6) which indicates an LTM candidate configuration that the gNB previously prepared and provided to the UE through RRC signalling, see the following flowchart as:


Based on the TS 38.321, the content in the cell switch command MAC CE can include a TA command which triggers UE access to target cell via RACH-less approach, e.g. either via CG PUSCH or DG PUSCH resource:


Then it is unclear on which PTAG the TA command is associated with. Currently based on the TS 38.300, subsequent LTM without RRC configuration between cell switch can be supported. 
On the other hand, RAN1 agreed that UE can be configured with 2TA operation and LTM feature as:
Agreement
When a UE is configured with both the inter-cell multi-DCI based Multi-TRP operation with two TAs and Rel-18 LTM features, 
· Alt 1:  separate fields are used to indicate additionalPCI (for inter-cell mTRP) and to indicate cell indicator field (for Rel-18 LTM)
Hence to enable the 2TA operation on LTM target cell without RRC configuration, the 2TA configuration should be earlier prepared together with LTM candidate configuration for the target cell and be provided to the UE. Two options are available.
· option 1: Network provides the association between value of TI filed bit and PTAG ID in RRC Reconfiguration message, i.e. LTM candidate configuration and introduce a TI field in Cell Switch Command MAC CE (same as the TI field in RAR, fallbackRAR and absolute TAC MAC CE) which indicates one PTAG that the TA command applies to. Perhaps the existing RRC parameter can be reused but new TI field is introduced in the Cell Switch Command MAC CE.
· option 2: network provides explicitly one PTAG the TA Command is associated in the Cell Switch Command MAC CE. A new RRC parameter is needed and No change to MAC CE.
Generally, both spec changes are not too much (see the annex TP) and option 1 is a unified solution as the other case discussed in MIMO session before, e.g. RAR, fallbackRAR and absolute TA Command MAC CE and option 2 will limit the network to provide RACH configuration for only one TRP in LTM candidate configuration. 
Proposal 1: RAN2 to discuss which option is selected.
· option 1: Network provides the association between value of TI filed bit and PTAG ID in RRC Reconfiguration message, i.e. LTM candidate configuration and introduce a TI field in Cell Switch Command MAC CE (same as the TI field in RAR, fallbackRAR and absolute TAC MAC CE) which indicates one PTAG that the TA command applies to. Perhaps the existing RRC parameter can be reused but new TI field is introduced in the Cell Switch Command MAC CE.
· option 2: network provides explicitly one PTAG the TA Command is associated in the Cell Switch Command MAC CE. A new RRC parameter is needed and No change to MAC CE.
2.1.2 UE based TA measurement with 2TA
Except from early RACH, a new TA solution is also introduced in LTM for early TA acquisition in which the UE can measure TA by itself based on downlink timing difference between source cell and target cell before cell switch. It is also unclear which PTAG the measured TA is associated with. It should be noted that for UE based TA measurement, there is no TA Command transmitted from network and the agreed TI field-based solution may not work in this case. Hence it would be more preferable that RRC indicates explicitly which PTAG the UE measured TA is associated with (see the TP in annex).
Proposal 2: RAN2 to discuss whether or not RRC indicates explicitly which PTAG the measured TA is associated with.
2.2 Inactive state with 2TA configuration
On this open issue, it has not been online discussed in RAN2 whether or not two PTAG configuration used in RRC connected state could be stored in UE inactive context and be restored at receiving the RRCResume message as other configuration, e.g. masterCellGroup, mrdc-SecondaryCellGroup and pdcp-Config as: 
	[bookmark: _Toc60776835][bookmark: _Toc156129817]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
 [Deleted part]
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
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;
1>	discard the UE Inactive AS context;


On this issue, the following summaries are made based on the POST RAN2#123bis email discussion:
	Summary: 
Companies acknowledge we need further discussion for 2 TAGs in RRC_INACTIVE. As Rapporteur understands the issue to be discussed is whether 2TA configuration, if configured before entering RRC inactive, is released when intitiating RRC resume.
In the current RRC procedure, when entering RRC_INACTIVE, MAC is reset and multi-TRP configuration is stored in AS context, as specified in TS 38.331 clause 5.3.8.3. When initiating RRC resume, 1) specific configurations are released upon initiating RRC resume; 2) UE applies the timeAlignmentTimerCommon included in SIB1 for the TA in RAR, as specified in TS 38.331 clause 5.3.13.2. 
Since UE may connects to a new cell and the 2TA operation can be configured after UE entering RRC connection by NW based on whether multi-TRP operation with 2TA is needed or not, so establishing one TA is sufficient to resume the connection. There is no strong motivation to keep the 2TA configuration. To go with the simple solution, the following proposal is made. 
Proposal 3: Discuss if 2TA configuration for multi-TRP operation is released when initiating RRC resume and TAG indication in successRAR is not needed
If 2TA configuration is released when initiating RRC resume, TAG indication is not needed in RA when transiting from RRC_INACTIVE to RRC_CONNECTED. In this case, TAG indication is not need in successRAR if 2-step RA is performed. The successRAR can also be sent in 2-step RA when UE transiting from RRC_IDLE to RRC_CONNECTED, in this case 2TA is not configured, so no TAG indication is needed.


It would be good on signalling reduction for RRC resume if UE has kept the 2TA configuration in RRC inactive state.
Proposal 3: UE 2TA configuration used in RRC connected state could be stored in UE inactive context and restored at receiving the RRCResume message.
On the other hand, UE can perform inactive state transmission after being directed to RRC inactive state with transmission configuration provided, e.g. CG-SDT configuration or positioning SRS configuration. Regarding mTRP operation is not supported for both CG-SDT and pos-SRS over inactive state, single PTAG is assumed for inactive state. 
Observation 1: single PTAG is assumed for RRC inactive state
RAN2 should discuss two cases: 1) which PTAG TA is used in RRC inactive state after moving from RRC connected state to RRC inactive state by RRC release message and 2) which PTAG is associated with the TA command included in MSGB with RRC resume message.
In our view, it is possible, before transitioning to RRC inactive state, that both two PTAG TA are valid in RRC connected state from UE perspective. UE should be known which one PTAG TA in RRC connected state will be continued to be used in RRC inactive state. 
On the other hand, after resume procedure from RRC inactive state is initiated over 2-step RACH, UE can be received with a successRAR with RRC resume message from network after sending RRC resume request message. In this case UE may not know which one PTAG is associated with TA included in the successRAR after restoring the 2TA configuration.
Proposal 4: RAN2 to discuss which PTAG TA is associated in RRC inactive state after moving from RRC connected state to RRC inactive state by RRC release message and which PTAG TA is associated with for TA command included in MSGB with RRC resume message.

3	Conclusion
This contribution makes the following proposals:
Proposal 1: RAN2 to discuss which option is selected.
· option 1: Network provides the association between value of TI filed bit and PTAG ID in RRC Reconfiguration message, i.e. LTM candidate configuration and introduce a TI field in Cell Switch Command MAC CE (same as the TI field in RAR, fallbackRAR and absolute TAC MAC CE) which indicates one PTAG that the TA command applies to. Perhaps the existing RRC parameter can be reused but new TI field is introduced in the Cell Switch Command MAC CE.
· option 2: network provides explicitly one PTAG the TA Command is associated in the Cell Switch Command MAC CE. A new RRC parameter is needed and No change to MAC CE.
Proposal 2: RAN2 to discuss whether or not RRC indicates explicitly which PTAG the measured TA is associated with.
Proposal 3: UE 2TA configuration used in RRC connected state could be stored in UE inactive context and restored at receiving the RRCResume message.
Proposal 4: RAN2 to discuss which PTAG TA is associated in RRC inactive state after moving from RRC connected state to RRC inactive state by RRC release message and which PTAG TA is associated with for TA command included in MSGB with RRC resume message.

4	Annex: TP for early RACH with 2TA operation (option 1)
TS 38.331
tag2-flag
If this field is set to true, the tag2-Id is associated to value 0 and tag-Id is associated to value 1 of field TI bit in RAR , fallbackRAR, in Cell Switch Command MAC CE and in the absolute TAC MAC CE, see TS 38.321 [3]. Otherwise, the tag2-Id is associated to value 1 and tag-Id is associated to value 0 of field R bit in RAR, fallbackRAR , in Cell Switch Command MAC CE and in the absolute TAC MAC CE, see TS 38.321 [3].
TS 38.321
[bookmark: _Toc29239826][bookmark: _Toc37296185][bookmark: _Toc46490311][bookmark: _Toc52752006][bookmark: _Toc52796468][bookmark: _Toc155999617]5.2	Maintenance of Uplink Time Alignment
[Deleted]
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received for a Serving Cell not configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received for a Serving Cell configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG indicated in the LTM Cell Switch Command MAC CE;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35:
2>	apply the measured Timing Advance for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.

[bookmark: _Toc155999848]6.1.3.75	LTM Cell Switch Command MAC CE
The LTM Cell Switch Command MAC CE is identified by MAC subheader with eLCID as specified in Table 6.2.1-1b. It has a variable size with following fields (Figure 6.1.3.75-1):
-	R: Reserved bit, set to 0;
-	Target Configuration ID: This field indicates the index of candidate target configuration to apply for LTM cell switch, corresponding to ltm-CandidateId minus 1 as specified in TS 38.331 [5]. The length of the field is 3 bits;
-	Timing Advance Command: This field indicates whether the TA is valid for the LTM target cell (i.e. the SpCell corresponding to the target configuration indicated by Target Configuration ID field). If the value of this field is set to FFF, this field indicates that no valid timing adjustment is available for the PTAG of the LTM target cell; Otherwise, this field indicates the index value TA used to control the amount of timing adjustment that the MAC entity has to apply in TS 38.213 [6], and that the UE can skip the Random Access procedure for this LTM cell switch. The length of the field is 12 bits;
-	TI: If two TAGs are configured for the SpCell, this field indicates one of the two TAGs to which the Timing Advance Command is applied. If tag2-flag is set to true by upper layers, the field set to 0 indicates the tag2-Id and the field set to 1 indicates the tag-Id of the SpCell, otherwise the field set to 0 indicates the tag-Id and the field set to 1 indicates the tag2-Id of the SpCell. If the SpCell is not configured with two TAGs, the R bit is present instead;
-	TCI state ID: This field indicates and activates the TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The TCI state is identified by TCI-StateId in ltm-DL-OrJointTCI-StateToAddModList as specified in TS 38.331 [5]. If the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is joint, this field is for joint TCI state, otherwise, this field is for downlink TCI state. The length of the field is 7 bits;
-	UL TCI state ID: This field indicates and activates the uplink TCI state for the LTM target cell (i.e. the SpCell of the target configuration indicated by the Target Configuration ID field). The most significant bits of UL TCI state ID are considered as reserved bits and the remainder 6 bits indicate the TCI-UL-StateId in ltm-UL-TCI-StatesToAddModList as specified in TS 38.331 [5]. This field is included if the value of unifiedTCI-StateType in the configuration indicated by Target Configuration ID field is separate. The length of the field is 8 bits;
-	C: This field indicates the presence of the contention-free Random Access Resources fields. If the value of this field is set to 1, the following fields are present, including Random Access Preamble index field, S/U field, SS/PBCH index field and PRACH Mask index field. If the value of this field is set to 0, Random Access Preamble index field, SS/PBCH index field and PRACH Mask index field are absent, and S/U field is considered as Reserved field.
-	S/U: This field indicates which UL carrier to transmit the PRACH of the contention-free Random Access Resources. If the value of this field is set to 1, SUL is used; otherwise, NUL is used. The length of the field is 1 bit;
-	Random Access Preamble index: This field indicates the Random Access Preamble index of the contention-free Random Access Resources. The length of the field is 6 bits;
-	SS/PBCH index: This field indicates the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission of the contention-free Random Access Resources. The length of the field is 6 bits;
-	PRACH Mask index: This field indicates the RACH occasion(s) associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH transmission of the contention-free Random Access Resources, referring to the rach-ConfigDedicated (if not provided otherwise to the rach-ConfigCommon) in the UL BWP configuration of firstActiveUplinkBWP-Id as specified in TS 38.331 [5]. The length of the field is 4 bits.

5	Annex: TP for early RACH with 2TA operation (option 2)
TS38.321
5.2	Maintenance of Uplink Time Alignment
[Deleted]
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received for a Serving Cell not configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received for a Serving Cell configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG indicated by RRC;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35:
2>	apply the measured Timing Advance for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.

TS 38.331
[bookmark: _Toc60777379][bookmark: _Toc156130592]–	ServingCellConfig
The IE ServingCellConfig is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts). Reconfiguration between a PUCCH and PUCCHless SCell is only supported using an SCell release and add.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {
[Deleted part]
    [[
    tag2-flag-LTM-r18                  TAG-Id                                                   OPTIONAL    -- Need N
    ]],


	tag-Id, tag2-Id
Timing Advance Group ID, as specified in TS 38.321 [3], which this cell or set of TCI-States of this cell belongs to. The tag2-Id is optionally configured in a serving cell if and only if the serving cell is configured with more than one value for the coresetPoolIndex

	tag2-flag
If this field is set to true, the tag2-Id is associated to value 0 and tag-Id is associated to value 1 of field TI bit in RAR , fallbackRAR and in the absolute TAC MAC CE, see TS 38.321 [3]. Otherwise, the tag2-Id is associated to value 1 and tag-Id is associated to value 0 of field R bit in RAR, fallbackRAR and in the absolute TAC MAC CE, see TS 38.321 [3].

	tag2-flag-LTM
indicate which Timing Advance Group ID the early TA acquisition is associated with for LTM.




6	Annex: TP for UE based TA measurement with 2TA operation
TS 38.321
5.2	Maintenance of Uplink Time Alignment
[Deleted]

1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35 for a Serving Cell not configured with two TAGs:
2>	apply the measured Timing Advance for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35 for a Serving Cell configured with two TAGs:
2>	apply the measured Timing Advance for the PTAG indicated by RRC;
2>	start or restart the timeAlignmentTimer associated with the PTAG.

TS 38.331
–	ServingCellConfig
The IE ServingCellConfig is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts). Reconfiguration between a PUCCH and PUCCHless SCell is only supported using an SCell release and add.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {
[Deleted part]
    [[
    tag2-flag-LTM-r18                  TAG-Id                                                   OPTIONAL    -- Need N
    ]],



	tag-Id, tag2-Id
Timing Advance Group ID, as specified in TS 38.321 [3], which this cell or set of TCI-States of this cell belongs to. The tag2-Id is optionally configured in a serving cell if and only if the serving cell is configured with more than one value for the coresetPoolIndex

	tag2-flag
If this field is set to true, the tag2-Id is associated to value 0 and tag-Id is associated to value 1 of field TI bit in RAR , fallbackRAR and in the absolute TAC MAC CE, see TS 38.321 [3]. Otherwise, the tag2-Id is associated to value 1 and tag-Id is associated to value 0 of field R bit in RAR, fallbackRAR and in the absolute TAC MAC CE, see TS 38.321 [3].

	tag2-flag-LTM
indicate which Timing Advance Group ID the early TA acquisition is associated with for LTM.



[bookmark: _GoBack]7	Annex: TP for inactive state with 2TA operation
TS 38.331
tag2-flag
If this field is set to true, the tag2-Id is associated to value 0 and tag-Id is associated to value 1 of field TI bit in RAR , fallbackRAR/successRAR and in the absolute TAC MAC CE, see TS 38.321 [3]. Otherwise, the tag2-Id is associated to value 1 and tag-Id is associated to value 0 of field R bit in RAR, fallbackRAR/successRAR and in the absolute TAC MAC CE, see TS 38.321 [3].
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