3GPP TSG-RAN WG2 Meeting #125	R2-2400889
Athens, Greece, Feb. 26th – Mar. 1st, 2024		              

Agenda Item:	7.4.1.4
Source: 	ASUSTeK
[bookmark: _GoBack]Title:  	Discussion on early UL synchronization in LTM
Document for:	Discussion and Decision
1. INTRODUCTION
In the current specification, PDCCH-order-triggered early UL synchronization on LTM candidate Cells is introduced:
(38.300)
	[bookmark: _Toc155991484]9.2.6	Random Access Procedure
…
The random access procedure is triggered by a number of events:
-	Initial access from RRC_IDLE;
…
-	Early UL synchronization with an LTM candidate cell;




In this contribution, we discuss details of early UL synchronization in DC scenario:
2. DISCUSSION
MAC entity determination for UL synchronization
In the current MAC specification, for NR-DC, the UE will receive independent ltm-Config for MCG and SCG, each containing different candidate configurations. For each LTM candidate, the UE may receive parameter EarlyUL-SyncConfig indicating RACH configurations for LTM candidate Cells. The UE then receives PDCCH order Format 1_0 indicating a Cell indicator indicating corresponding cell for PRACH transmission:
(38.212 v18.0.0)
	[bookmark: _Toc146188109][bookmark: _Toc146727657]7.3.1.2.1	Format 1_0
…
-	Cell indicator - bits indicating the cell for the corresponding PRACH transmission if the UE is configured with higher layer parameter EarlyUlSyncConfig, where C is the number of candidate cells configured with higher layer parameter EarlyUlSyncConfig; 0 bit otherwise.  





One issue may occur when the UE receives a PDCCH order indicating a Cell indicator when the UE is configured with LTM configuration for both CGs, as it is unclear which MAC entity should be used for performing the corresponding early UL synchronization.
Considering there’s only one ongoing random access procedure in a MAC entity:
	(38.321)
5.1.1	Random Access procedure initialization
The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell or an LTM candidate cell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
NOTE 1:	If a new Random Access procedure is triggered while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).



If the MAC entity used for performing early UL synchronization is not defined, it could be uncertain whether UE and network can share the same understanding regarding whether there is an ongoing random access procedure on which MAC entity at a given time.
Observation:	The UE does not know which MAC entity to use to perform early UL synchronization when there are two candidate target configurations in the two different CGs configured with early UL synchronization.
One reasonable way to avoid such ambiguity is to clarify in the specification that the UE performs early UL synchronization on candidate cell of the CG corresponding to the MAC entity that receives the PDCCH order. While this may reduce flexibility of network signalling, it can prevent unnecessary complexity on determining which MAC entity to use for early UL synchronization. 

Proposal 1:	When the UE is configured with LTM configuration for both MCG and SCG, the UE performs early UL synchronization using the MAC entity where the corresponding PDCCH order is received.
Proposal 2:	Adopt text proposal below as baseline for clarifying the MAC entity performing early UL synchronization.
Handling of UL transmission dropped due to early UL synchronization 
In the current physical layer specification, when the PRACH transmission to the candidate cell for early UL synchronization overlaps with a transmission on a serving cell or the transmissions are separate by less than an N-symbol gap, the UE drops the transmission on the Serving Cell when the UE is not able to perform both transmissions:
	(38.213 v18.1.0)
A UE can be provided configurations, by EarlyUlSyncConfig, for PRACH transmission parameters for each of the candidate cells. The UE can be triggered a PRACH transmission on a candidate cell by a PDCCH order that the UE receives on a serving cell and includes an indication of the candidate cell for the PRACH transmission [4, TS 38.212]. If the serving cell and the candidate cell operate in a same frequency range and the UE would have transmissions that overlap in time, or when a gap between a first or last symbol of a PRACH transmission to the candidate cell is less than 𝑁 symbols from a last or first symbol, respectively, of an UL transmission to the serving cell, where  is defined in Clause 8.1, the UE 
-	drops the transmissions on the serving cell when the UE does not support transmissions that overlap in time or are separated by less than the gap on the serving cell and the candidate cell
-	prioritizes power allocation to the PRACH transmission on the candidate cell in clause 7.5 when the UE supports transmissions that overlap in time or are separated by less than the gap, and a total UE transmit power in the frequency range would exceed 
[…]



The MAC entity should take the transmission drop into consideration when performing certain actions related to UL transmission handling. For example, in the current MAC specification, the UE increments SR_COUNTER by 1 for each SR transmission if no LBT failure indication is received:
	(38.321)
1>	else, for the SR configuration corresponding to the pending SR:
4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.



With the introduction of the early UL synchronization on candidate cells and the transmission drop associated with PRACH collision, when deciding whether to increment the SR_COUNTER, the MAC entity should also considers whether the SR transmission is successfully transmitted without being affected by early UL synchronization.
Proposal 3:	When a SR transmission to be transmitted on a serving cell is dropped due to a PRACH transmission on a candidate cell. The UE does not increment the corresponding SR_COUNTER.
Proposal 4:	Adopt text proposal below as baseline for checking SR transmission drop due to PRACH transmission on a candidate cell before incrementing SR_COUNTER.

3. CONCLUSION
We have the following observation and proposal for solution for MCG and SCG LTM configurations:
Observation:	The UE does not know which MAC entity to use to perform early UL synchronization when there are two candidate target configurations in the two different CGs configured with early UL synchronization.
Proposal 1:	When the UE is configured with LTM configuration for both MCG and SCG, the UE performs early UL synchronization using the MAC entity where the corresponding PDCCH order is received.
Proposal 2:	Adopt text proposal below as baseline for clarifying the MAC entity performing early UL synchronization.
Proposal 3:	When a SR transmission to be transmitted on a serving cell is dropped due to a PRACH transmission on a candidate cell. The UE does not increment the corresponding SR_COUNTER.
Proposal 4:	Adopt text proposal below as baseline for checking SR transmission drop due to PRACH transmission on a candidate cell before incrementing SR_COUNTER.
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If the UE is configured with LTM candidate cell(s), there may be zero or one RACH for each LTM candidate cell of a CG, which shares the same corresponding MAC entity with Serving Cell of the CG.
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The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell or an LTM candidate cell of a MAC entity shall only be initiated by a PDCCH order received from the corresponding MAC entity with ra-PreambleIndex different from 0b000000.
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4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers, and the SR is not dropped due to a PRACH transmsision to a candidate cell as described in TS 38.213 [6]:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured, and the SR is not dropped due to a PRACH transmsision to a candidate cell as described in TS 38.213 [6]:
6>	increment SR_COUNTER by 1.

