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1 Introduction
In the RAN plenary 94 meeting, a new WI ‘MIMO Evolution for Downlink and Uplink’ was approved with following objective [1]: 
	6. Study, and if needed, specify the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, focusing on FR2 and multi-TRP, assuming up to 2 TRPs and up to 2 panels, targeting CPE/FWA/vehicle/industrial devices (if applicable)
7. Study, and if justified, specify the following 
· Two TAs for UL multi-DCI for multi-TRP operation 
· Power control for UL single DCI for multi-TRP operation where unified TCI framework extension in objective 2 is assumed.
For the case of simultaneous UL transmission from multiple panels, the operation will only be limited to the objective 6 scenarios.



In this contribution, we discuss the aspects related to supporting two timing advance (TA) values for UL multi-DCI for multi-TRP operation.   


2. Discussions
For a mTPR deployment scenario, due to the differences in distance to different TRP and the corresponding differences in the propagation time (which may far exceed the length of the CP), different timing advance (TA) values towards different TRPs are essential such that the UL reception timing from different UEs are approximately aligned at each TRP to preserve the orthogonality between subcarriers. In Rel-17, a single TA value is maintained per CC and used for uplink transmissions (e.g., PUCCH/PUSCH/SRS) for different TRPs. It causes a certain restriction on mTRP operation to ensure the difference of UL Tas across multi-panels is smaller than CP length, which needs to be considered by the gNB scheduler. Supporting of two TAs in Rel-18 targets to remove this restriction to enable efficient simultaneous multi-panel UL transmission and allows a full flexibility for deploying mTRP operation. 
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Figure 1: Procedure for UL Timing Advance Acquisition and Maintenance 

As in LTE, two procedures were involved for timing advance setting and update as depicted in FIG.1 above:  
· Initial Timing Advance Value acquisition procedure. 
· The initial TA value is set by means of the Random Access procedure. The gNB sets the initial TA value using RAR message based on estimating PRACH transmitted by UE.    
· Maintenance of Uplink Time Alignment procedure. 
· After the initial TA value is set for UE, a Timing Advance Command MAC CE is used to update the TA values on a per TAG basis based on the uplink measurement of gNB to account for the UL arrival time changes e.g., caused by UE mobility etc. 
· Up to 4 TAGs are supported per UE and the addressed TAG is identified by 2-bits TAG ID in TAC MAC CE.  
In our view, the existing timing advance relevant procedures should be reused for Rel-18 mDCI mTRP scenario to enable a separate TA for different TRP. 

2.1 Initial Timing Advance Acquisition
In Rel-15, after Xn based handover procedure is triggered, the source gNB extracts the RRCReconfiguration message from the target gNB and forwards it to UE, which includes one or more dedicated PRACH preambles and Contention Free RACH procedure can be used by UE to obtain an initial UL timing advance value. For Rel-18 multi-TA in multi-TRP operation, we can make use of the current CFRA-based initial TA acquisition of Xn-based handover procedure, by simply providing the CFRA configuration of the non-serving cell TRP without triggering handover to the neighbouring cell. 
For both multi-TRP and handover use cases, the relevant configurations e.g., SSB for DL or PRACH for UL are provided by serving cell TRP based on the measurement report of neighbouring cell from UE, as depicted in FIG.2 below. It should be noted that the measurement reports are transmitted to the serving cell only due to security consideration. Consequently, the CFRA procedure should be initiated by the serving cell as in legacy to obtain the initial TA for non-serving cell TRP. However, the initial timing advance value in RAR should be provided by non-serving cell TRP considering the non-idea backhaul latency between two TRPs in multi-DCI scenario to minimize the latency. Therefore, the Type-1 CSS configuration needs to be provided together with CFRA configuration for the corresponding non-serving cell TRP. This is same as in handover procedure.  
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Figure 2: CFRA procedure for initial TA acquisition towards non-serving cell TRP

To provide a reference signal in a non-serving cell to a UE, the physical cell identity (PCI) should be included in the RRC configuration of the non-serving cell CFRA configuration, at least for SSBs associated with TCI states of the non-serving cell. 
Proposal 1:  
· Support to provide the following non-serving cell CFRA configurations to support two TAs in MTRP operation: 
· CFRA configuration 
· Type-1 CSS configuration. 
· The associated PCI
Proposal 2: 
· In a CFRA procedure, a UE determines the coresetPoolIndex of Type 1 CSS based on the PCI associated with the transmitted PRACH resource.   

Another issue to be discussed is how to trigger the CFRA procedure for the non-serving cell TRP after the CFRA resources are provided by serving cell. Several options can be considered as follows:   
· Opt.1: A CFRA procedure is triggered upon receiving a PDCCH order or a TCI state activation MAC-CE that activates at least one TCI state for PDSCH of a non-serving cell. 
· Opt.2: UE-autonomous CFRA triggering
· With this option, a threshold is configured as a metric to trigger CFRA. The UE monitors the SSB/CSI-RS associated with the activated TCI states of non-serving cell. CFRA procedure is triggered once the measured RSRP above the RRC-configured threshold.     
Opt.1 is the simplest solution and allows network to fully control the CFRA time instance, which potentially benefits in terms of CFRA preamble utilization and CFRA preamble overhead. For instance, a CFRA preamble can be reserved for a serving cell and shared for all UEs. The collision avoidance is achieved by network with triggering CFRA in a TDM manner for different UEs. On the other hand, Opt.2 decouples the uplink CFRA and DL TCI state activation procedure and therefore provides a full flexibility for gNB in operating DL mTRP operation and UL mTRP operation. 
Proposal 3: 
· Study the CFRA triggering mechanism to obtain the initial TA value for non-serving cell after dedicated RACH resources are provided by serving cell.   


2.2 Maintenance of Uplink Timing Advance Values
The Timing Advance Group (TAG) concept was first introduced in LTE Rel-11 to support a non-collocated cell deployments and further extended to NR since Rel-15. A same TA value is maintained and applied for all the serving cells in a TAG. The TA is maintained on a per TAG basis using a Timing Advance MAC CE. The detailed procedure was specified in clause 5.2 of TS 38.321. 
For mTRP with two TAs, one open issue is how to assign TAG for the TA associated with non-serving cell TRP. Two options exist, one is to allocate a separate TAG (Opt.1) for non-serving cell TRP and the other is to support two TAs (one for serving cell and the other is for non-serving cell) for a TAG (Opt.2). Opt.1 keeps the current TAG framework where a single TA is maintained per TAG and therefore has less impact on TS 38.321. Whether or not extend maximum number of TAG (from 4 to 8) need to be discussed for this Option. Opt.2 works but has relatively larger impact on TS 38.321. 
We therefore propose the following:  
Proposal 4: 
· Support using a separate TAG for maintenance of uplink TA associated with non-serving TRP.   



3. Conclusion 
In this contribution, we have presented our views on the support of two TA values for multi-DCI mTRP operation. Based on the discussions, the following was proposed: 
Proposal 1:  
· Support to provide the following non-serving cell CFRA configurations to support two TAs in MTRP operation: 
· CFRA configuration 
· Type-1 CSS configuration. 
· The associated PCI
Proposal 2: 
· In a CFRA procedure, a UE determines the coresetPoolIndex of Type 1 CSS based on the PCI associated with the transmitted PRACH resource.   
Proposal 3: 
· Study the CFRA triggering mechanism to obtain the initial TA value for non-serving cell after dedicated RACH resources are provided by serving cell.   
Proposal 4: 
· Support using a separate TAG for maintenance of uplink TA associated with non-serving TRP.   
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