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There are still some remaining open issues left after long email discussion on RRC/MAC issues [1][2] and RRC/MAC running CR. This paper intends to address those open issues and provides corresponding proposals.
Discussion
UE in Connected state knows whether network support two TA operation implicitly when it is configured with parameters relevant to two TA operation. In Inactive state, it is possible that UE moves to another cell, which may not support 2 TA operation. In this case UE will take R bit in the RAR as TAG indication and hence doesn’t work. In addition, if the network can support 2 TA operation, it can still configure relevant parameters by RRCResume message and trigger CFRA immediately after RRC Resume procedure. In short, the benefit is not clear by supporting two TA operation from Inactive state. Since it is not supported in Idle state either we propose two TA operation is supported only in Connected state.
Proposal 1: Two TA operation is supported only in Connected state
If proposal1 is agreeable then TAG indication in successRAR is not needed because it will only exist in 2-step RACH from either Idle or Inactive state.
Proposal 2: no TAG indication in successRAR is needed
Another similar issue is whether TAG indication is needed for FallbackRAR. During the email discussion it seems majority company are fine to have a new RRC parameter to configure the mapping between TAG ID and TAG indication in RAR. When 2-step RACH is triggered in Connected for UE supporting 2 TA operation, this parameter is already configured. When network receives messageA, it knows the right TAG based on received preamble. If the messageA is decoded correctly then network will indicate it in the Absolute TA Command MAC CE. If network can only decode preamble and response FallbackRAR without TAG indication, then UE behaviour on how to interpret the TAG need be specified. But whatever is specified, mismatch may happen between UE and network otherwise we don’t need TAG Indication from 1st place. If later on the fallback procedure fails and UE trigger 2-step RACH procedure again while transmitting SSB associated with another TAG, the TA Command in previous FallbackRAR is still valid.
Proposal 3: TAG indication is supported for FallbackRAR
During email discussion on MAC running CR, one issue is raised about the RACH procedure triggered by scheduling request when two TA operation is running. If both TAT of both PTAG is running, then current text can be reused:
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Figure 1 text on contention resolution of 2-step RACH triggered by SR
If the text is changed as indicated in Figure 1 i.e. to add “at least one PTAG…” it covers also the case where only TAT of one PTAG is running. In this case if UE transmit SSB associated with TAG whose TAT is running, then there is no problem with modified text. But if UE transmit SSB associated with TAG whose TAT expires, then modified text is problematic because Absolute TA Command should be considered. Note it is the UE who chooses SSB to transmit i.e. the TAG to be addressed is not decided by network. Current text can be interpreted that as long as the TAT of the concerned PTAG is running, then it applies. If the TAT of the concerned PTAG is not running then it is not applied. Instead the text covered by “else” part i.e. update TA via Absolute TA Command is applied. So for two TA operation with two PTAG, we don’t think any change is needed.
Proposal 4: For RACH procedure triggered by SR, legacy text is applied i.e. no change is needed
There are few combinations in terms MTTD:
	UE behaviour 
	Between TRP, but within one serving cell
	Between serving cells, but within one MAC entity
	Between MAC entities

	Between 2 STAGs
	TAT of one STAG expires ?
	TAT of one STAG expires?
	TAT of one STAG expires

	Between one STAG and PTAG
	TAT of STAG expires
TAT of PTAG keep running
	TAT of STAG expires
TAT of PTAG keep running
	TAT of STAG expires
TAT of PTAG keep running

	Between 2 PTAGs
	TAT of both PTAG keep running ?
	TAT of both PTAG keep running ?
	TAT of both PTAG keep running


Table 1
Our understanding is that the green cases in Table 1 is legacy UE’s behaviour. Based on email discussion there is no doubt on the case between STAG and PTAG, which is between TRPs of one serving cell i.e. legacy UE’s behaviour can be followed. For the case MTTD between 2 STAGs, legacy UE’s behaviour can be followed so that when TAT of one STAG expires this case disappear naturally. But question is that whether it can be left to UE’s implementation completely. One of the usages of TAT is that network and UE can align with each other in terms of which TAG is synchronized. If UE chooses one of the STAGs by implementation, then there could be mismatch between network and UE. The problem for case when it occurs between MAC entities maybe not so serious because most likely UE will choose to keep STAG in MCG.
For case where MTTD exceeds between 2 PTAG, also legacy UE’s behaviour can be followed. The difference from the previous case is that PTAG contains at least SPCell, which is more important than SCell. If network can’t hold both PTAGs simultaneously then it can choose not to schedule one of the PTAGs or de-configure one of the PTAGs.
Proposal 5: For the case where MTTD exceeds between STAGs, the TAT of one of the STAGs will stop
Proposal 5a: RAN2 need discuss whether it can be completely left for UE’s implementation
Proposal 6: For the case where MTTD exceeds between PTAGs, TAT of both PTAGs keep running
When RAN1 discuss CFRA for 2TA operation, only PDCCH order triggered CFRA is addressed. And CBRA discussed in RAN2 mainly refer to CBRA triggered in one serving cell e.g. uplink data arrival. However, both CFRA and CBRA can also occur during mobility event e.g. handover or SCG change. The question whether such two TA operation should be also supported in those procedures. If target node can already support 2 TA operation which is reflected in the RRCReconfiguration to UE, it is be odd not to support it otherwise actually more specification work is needed.
Another issue is raised whether two RACH procedures should be triggered in parallel so that both TAGs can be synchronized during handover procedure. One of the potential benefits of parallel RACH procedures is that both TAGs can work immediately after handover procedure. But RACH procedure itself is not just only for synchronization purpose. In order to accomplish RACH procedure power ramping is introduced for preamble transmission. If there are parallel RACH procedures, the competition of transmission power may jeopardise failure of both RACH procedures. Plus, within MAC entity parallel RACH procedure is never allowed for the sake of UE’s complexity. Since TAG can be synchronized via quick CFRA procedure immediately after handover procedure, we don’t think it is attractive to do parallel RACH simply because it may be done.
Proposal 7: two TA operation is also supported for CFRA or CBRA triggered by mobility event without parallel RACH procedures for two TAGs.
The text in following RAN1’s agreement may cause misunderstanding of UE’s behaviour:
· The first/second indicated joint/DL/UL TCI state(s) is updated according to the corresponding first/second joint/DL/UL TCI state(s) mapped to the TCI codepoint received by the UE
· If the UE receives a TCI codepoint mapped with a sub-set of {first joint TCI state, second joint TCI state} or {first DL TCI state, first UL TCI state, second DL TCI state, second UL TCI state}, the UE shall update the first/second indicated joint/DL/UL TCI state(s) according to the first/second joint/DL/UL TCI state(s) in the subset and keep other indicated first/second joint/DL/UL TCI state(s) that is not updated by the received TCI codepoint

When UE receive such MAC CE, there are 3 kinds of codepoints from UE’s perspective:
Category 1, a codepoint in MAC CE is new i.e. it was not received before
Category 2, a codepoint in MAC CE is old i.e. it was received before. The content of the codepoint could be different or the same
Category 3, a codepoint not in the MAC CE i.e. it was received before but not in current MAC CE
The UE’s behaviour on 1 and 2 is clear. For category 1 code point, UE simply add those codepoints as new configuration. For category 2 code point, UE update the content based on the highlighted text agreed in RAN1. But how to deal with category 3 codepoint is not very clear. There could be 2 interpretation:
Interpretation1: the new MAC CE is one shot signaling 
Interpretation2: the new MAC CE is accumulative signaling
Based on interpretation 1, UE will drop category 3 codepoint since they are not in the MAC CE. Based on interpretation 2, UE will keep category 3 codepoint. 
In MAC spec, so far UE’s behaviour on MAC CE follows interpretation 1 i.e. all MAC CE is interpreated as one shot signaling. This is approach is simpler than interpretation2 since network don’t have to keep a local version of configuration before it sends MAC CE. The same logic applies to UE. The drawback of such approach is that network has to send all relevant codepoints in the MAC CE i.e. it is not signaling friendly way. The interpretation2 is however on the opposite. Our view is RAN1 and RAN2 need be aligned on this regards to avoid any interoperation issue between UE and network.
Proposal 8: RAN2 discuss whether one shot siganling principle is still applied for MAC CEs activating Rel18 TCI states
Conclusion
Proposal 1: Two TA operation is supported only in Connected state
Proposal 2: no TAG indication in successRAR is needed
Proposal 3: TAG indication is supported for FallbackRAR
Proposal 4: For RACH procedure triggered by SR, legacy text is applied i.e. no change is needed
Proposal 5: For the case where MTTD exceeds between STAGs, the TAT of one of the STAGs will stop
Proposal 5a: RAN2 need discuss whether it can be completely left for UE’s implementation
Proposal 6: For the case where MTTD exceeds between PTAGs, TAT of both PTAGs keep running
Proposal 7: two TA operation is also supported for CFRA or CBRA triggered by mobility event without parallel RACH procedures for two TAGs.
Proposal 8: RAN2 discuss whether one shot siganling principle is still applied for MAC CEs activating Rel18 TCI states
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
Post123bis_MIMOevo RRC_Report, E///
R2-2312101 Report of [Post123bis][203][MIMOevo] MAC remaining issues,Samsung
	1/1	
image1.png
3> else if the timeAlignmentTimer associated with the t
3> if CG-SDT procedure is ongoing and c¢g-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.<




