Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #124	R2-2312990
Chicago, USA, 13th – 17th November 2023

Agenda Item:	7.4.2.2 
Source:	Ericsson
Title:	Remaining MAC issues
Document for:	Discussion, Decision
1	Introduction
In this contribution, we discuss some remaining issues in the MAC specification.
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk131700862]2.1	CFRA information in MAC CE
In RAN2#123, the following was agreed:
P9: As to the CFRA resource related information in LTM MAC CE, it is the information similar to those in the legacy PDCCH order triggered RACH, including preamble index, UL/SUL indicator, SSB index, PRACH Mask index (FFS which config is referring to), and FFS on the Msg1 repetition number, and FFS additional info, 

In line with to the above agreement, a new SS/PBCH index field was introduced as part of CFRA information in the MAC running CR [3]:
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;
The relation between this new field and the existing TCI state ID field is unclear and the following FFS was added in an editors note:
Editor’s note: FFS on the details for CFRA information in the LTM cell swtich MAC CE: including the relationship between SS/PBCH index and TCI state ID, FFS on the Msg1 repetition number, and FFS additional info. FFS only 4-step CFRA is supported by this MAC CE indicaed CFRA information (or 2-step CFRA also).
Since only SSB based beam indication is supported in Rel-18 LTM, the FFS can be solved by removing the SS/PBCH field and instead rely on the TCI state ID field to indicate the SSB index for CFRA. This reduces the number of fields in the MAC CE and also the optionality of the fields.
1. [bookmark: _Toc149860694]The TCI state field in the LTM cell switch MAC CE is used to indicate the SSB index for CFRA.
One case that was not yet discussed is the UE behavior for the case where the CFRA information is provided in the MAC CE for an LTM candidate configuration including reconfigurationWithSync with rach-ConfigDedicated. CFRA resources are costly to keep reserved for the LTM candidate configurations. Therefore, the intention of the CFRA information field is to give the network the possibility provide the CFRA information to the UE at the time of the LTM cell switch execution, in order to avoid the long reservation of CFRA resources. 
1. [bookmark: _Toc149860695]The CFRA information provided in the LTM cell switch command MAC CE overrides the preamble index signalled in RACH-ConfigDedicated.
One further question is whether the CFRA preamble index is useful to be used also for the case when network has a valid TA for the target cell and triggers LTM cell switch without random access. In this case, the only use of the CFRA resources for the UE would be the case where the LTM cell switch without random access fails. In this case, the UE declares RLF and will perform cell selection. As agreed before the UE will then check whether the selected cell is an LTM candidate cell. In that case, the UE will perform RACH-based LTM cell switch on the selected cell. If the original LTM cell switch command MAC CE included an CFRA indication, the UE could then use these resources for accessing the target cell. However, the usefulness of optimizing for this error recovery case can be questioned. Since the time passed from the LTM cell switch MAC CE until the UE performing the recovery may be long, it means the CFRA resource can be blocked for long time. It therefore seems advisable that CFRA indication in the LTM cell switch MAC CE is not used for the error recovery case, and thus also not for the case where the network has a valid TA for the target LTM candidate cell and triggers LTM without random access.
1. [bookmark: _Toc149860696]The UE ignores the CFRA preamble index field in the LTM cell switch MAC CE for LTM cell switch command without random access.
[bookmark: _Hlk131700848]2.2	Successful SCG LTM completion
In RAN2#123bis, the following was agreed:
For RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission as first UL transmission. Can be either DL assignment or UL grant addressed to same HARQ process for the “new transmission”
UE need to send an UL transmission for procedure competion also for SCG case. If SRB3 is not configured, FFS exactly if / what modification to 3GPP TS is needed. 

The FFS in the second agreement relates to determination of successful LTM completion on the SCG. For the case where SRB3 is configured, the RRCReconfigurationComplete message to confirm the LTM configuration will be the first UL data sent to the SCG. However, for the case where SRB3 is not configured, the RRCReconfigurationComplete will be transmitted on SRB1 in the MCG. If there is no UL user plane data in the UE buffer at the timer of the LTM execution, it is unclear when the first UL SCG transmission in the LTM target will occur. The first UL transmission is used to determine successful LTM completion and to stop T304. It is therefore important that it is done timely after LTM completion, otherwise there is a risk of T304 expiration and a consequent RLF.
Need to ensure T304 is stopped to avoid LTM failure and RLF.
The network can ensure the UE prepares the first uplink transmission after successful LTM completion by providing an UL grant for the UE. This can be either a configured grant (CG) or dynamic grant (DG). This ensures that the UE will prepare and UL transmission after successful SCG LTM completion. If the UE has no data in buffer, it will send padding BSR, informing the network that no UL data is available. 
If UE has UL grant in target (CG or DG), then UE will prepare UL transmission (including padding BSR if no UL data available).
Based on observations 1 and 2, the network can ensure UL grant is provided in the target cell for procedure completion, either by CG or DG transmission. In order to ensure short user plane interruption, it is anyway needed to ensure that the UE has UL grant in target cell. The uplink transmission also allows the network to perform potential TA adjustment in the target cell. Note that with the latest agreement that the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell for the same HARQ process as the first UL transmission, it means the network needs to schedule the UE twice in the target cell; first to trigger the first UL transmission, and then to confirm the successful reception of the first UL transmission. 
[bookmark: _Toc149860697]The network can ensure the required grants for uplink transmission are provided to the UE to determine successful completion of RACH-less LTM. No specification update is needed.
2.3	Handling of TA value same as source
In RAN2#123bis, the following was agreed:
P11: As for providing the TA for “same TA value as source” case, RAN2 agree Option 1 is baseline without further impact. Option 1: Implicit way by directly providing the TA value; Can add additional option if needed. 

The above agreement has some issues. It means that the network will need to track cumulative relative TA adjustments sent to the UE over time in the source cell in order to determine the absolute TA to be issued in the LTM cell switch command MAC CE. Even when doing this, there will still be some uncertainty of the actual absolute TA required due to clock drift in the UE, which the network will not be able to compensate for. Not having the option to indicate “same TA as source” in the LTM cell switch command MAC CE means that even if the propagation delay in the source and the target is known to be the same, e.g. due to co-located source and target cells, the network may anyway have to send PDCCH order to the UE to trigger the UL pre-sync with the target, or trigger LTM with random access, since it cannot otherwise determine the absolute TA required for the target cell.
Since there is already a reserved value for the case of “no valid TA”, another value for the case of “same TA as source” can easily be reserved in the same way. The TAC field consists of 12bits, but 38.213 only defines TA values up to 3846 [4], leaving several spare values. The reserved value for “no valid TA” can be captured in the MAC CE description a follows:
-	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; If the value of this field is set to GGG, this field indicates that the timing adjustment for the PTAG of the LTM target cell is the same as for the source cell and that the UE can skip the Random Access procedure for this LTM cell switch; 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;
1. [bookmark: _Toc146728127][bookmark: _Toc149860698]A dedicated value for “TA same as source” is reserved in the Timing Advance Command field.
3	Conclusion
Based on the discussion in the previous sections the following is proposed:
Proposal 1	The TCI state field in the LTM cell switch MAC CE is used to indicate the SSB index for CFRA.
Proposal 2	The CFRA information provided in the LTM cell switch command MAC CE overrides the preamble index signalled in RACH-ConfigDedicated.
Proposal 3	The UE ignores the CFRA preamble index field in the LTM cell switch MAC CE for LTM cell switch command without random access.
Proposal 4	The network can ensure the required grants for uplink transmission are provided to the UE to determine successful completion of RACH-less LTM. No specification update is needed.
Proposal 5	A dedicated value for “TA same as source” is reserved in the Timing Advance Command field.
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