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Discussions
2.1 Protocol stack analysis
Based on the updated WID [1], the scope for inter-cell beam management in Rel-17 covers only the case where serving cell does not change when beam selection is done‎. One example is shown in Figure 1, where the UE is still connected to cell A, but it may select a beam from another cell B. 
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Figure 1 Example for inter-cell beam management w/o serving cell change


The corresponding RAN2 objective is [1]

· Specify higher layer support of enhancements listed above, at least including [RAN2]
· For inter-cell beam management: MAC (if any) and RRC enhancements (including signaling, measurement configuration and TCI state switching) assuming no impact to serving cell (i.e. serving cell does not change when beam selection is done)
Furthermore, in the WID it is clear that this work only considers intra-DU case. 

Based on the above information, we can observe that the required impacts from RAN2 point of view are mainly in MAC and RRC. The beam selection, which is based on L1-only measurement/reporting‎, and activated by L1/L2 signalling, should not impact the protocol layers such as RLC, PDCP, or SDAP. The protocol impact is illustrated in Figure 2. 




Figure 2 Protocol stack with inter-cell beam management


Proposal 1 	Inter-cell beam management in Rel-17 does not require changes to RLC, PDCP, or SDAP. 

2.2 Potenital procedure impact
Basically, this corresponds to the previously discussed scenario 1 (inter-cell multi-TRP-like model) as per captured in [2].

Scenario 1: Inter-cell multi-TRP-like model 
1. UE receives from serving cell, configuration of SSBs of the TRP with different PCI for beam measurement, and configurations needed to use radio resources for data transmission/reception incl resources for different PCI. 
2. UE performs beam measurement for the TRP with different PCI and report it to serving cell.
3. Based on the above reports, TCI state(s) associated to the TRP with different PCI is activated from the serving cell (by L1/L2 signaling). 
4. UE receives and transmits using UE-dedicated channel on TRP with different PCI. 
5. UE should be in coverage of a serving cell always, also for multi-TRP case, e.g. UE should use common channels BCCH PCH etc. from the serving cell (as in legacy). 

A brief MAC/RRC impact analysis of these steps is provided in the following. 
	Step#
	Potential MAC impact
	Potential RRC impact

	1
	No impact
	Corresponding RRC configurations need to be specified. 

	2
	Yes if report is based on MAC CE
	No impact

	3
	Yes if beam switching is based on MAC CE
	No impact

	4
	May have potential impact to TA, beam management, etc. 
	No impact

	5
	No impact
	Unclear, maybe not



More specifically, several aspects may be further discussed. 
· Unified TCI framework
· Configurations of beam measurement/reporting
· Configurations needed to use radio resources of a TRP with different PCI
· Measurement report procedures
· Switching to Tx/Rx to/from a TRP with different PCI
· Other potential interaction/impact with existing MAC and/or RRC procedures

2.2.1 Unified TCI framework
In the WID [1], some objective related to a unified TCI framework has been included. It is also mentioned that beam indication for inter-cell beam management is based on such unified TCI framework. The impact/requirements to RAN2 work need to be considered on this aspect. 
After some initial analysis, unified TCI framework for DL/UL, as well as common beam for data and control channels may require change to RRC configuration, and it may also require some changes to MAC control elements. 
But it seems RAN2 needs to wait for some more guidance from RAN1, before going into detailed discussions. 

Proposal 1 	Unified TCI framework require changes to RRC and MAC. RAN2 need RAN1 guidance before detailed evaluation on such impact. 

2.2.2 Configurations of beam measurement/reporting
It is clear from the WID [1] that the same beam measurement/reporting mechanism will be reused for inter-cell ‎mTRP. In our understanding, this means network configures some reference signal (SSB or CSI-RS) and UE uses them to measure the beam, which is the same as the current mechanism. 
As far as we know RAN1 is still discussing on the exact requirements of this part. For example, how many beams from serving and/or neighbouring cells can be reported, how many neighboring cells can be configured, etc. Also, it may be useful to understand from RAN1 if any additional configurations would be necessary when it comes to measure a beam from another cell. RAN2 could wait until more guidance from RAN1 becomes available.

Proposal 2 	Baseline is to reuse the same beam measurement/reporting configuration also form inter-cell beam management. RAN2 need RAN1’s guidance before detailed evaluation on potential extension or enhancements.

2.2.3 Configurations needed to use radio resources of a TRP with different PCI
According to the WID, for inter-cell beam management, a UE can transmit to or receive from only a single cell (i.e. ‎serving cell does not change when beam selection is done). ‎
In our understanding, this means UE needs to be configured so that it can use radio resources for all dedicated uplink and downlink physical channels associated with a TRP with different PCI. But the common channels for system information reception, paging, if any, need to remain in the serving cell (unchanged according to the WID). Therefore, UE basically needs dedicated configurations for PDCCH/PDSCH/PUSCH/PUCCH, in order to transmit to or receive from a TRP with different PCI. 
But it remains unclear whether these dedicated configurations are extended based on the configured dedicated BWP in the current serving cell, or a new dedicated BWP that is associated to a TRP with different PCI needs to be additionally configured. This needs to take into account several aspects, including that currently there is a limit of maximum configured BWP number, as well as potential input from RAN1 on this matter. 

Proposal 3 	UE needs to be provided dedicated configurations for all uplink and downlink physical channels, in order to transmit to or receive from a TRP with different PCI‎. RAN2 need RAN1’s guidance before deciding exactly how/what needs to be configured.

2.2.4 L1 Measurement report procedures
Again, according to the WID, baseline is to reuse the same beam reporting mechanism as the intra cell case. As far as we understand, RAN1 is currently discussing detailed aspects such as measurement report trigger, contents of the measurement report, which physical channel(s) should be used to convey such report, etc. In our view the procedures as well as the needed configurations for measurement report are largely decided by RAN1. This is reflected in the following proposal. 

Proposal 4 	RAN2 wait for RAN1’s guidance before discussing L1 measurement report procedures. 

2.2.5 Switching to Tx/Rx to/from a TRP with different PCI
As per the WID, a UE can transmit to or receive from only a single cell. Also, as we discussed in the previous sections, UE basically switch all the dedicated uplink and downlink channels to a TRP with different PCI, if instructed so by the network. As discussed in section 2.2.3, the needed configurations are available before such switching, so that UE can directly apply upon switching. 
There are several aspects to further discuss, i.e., 
· which signalling is used to trigger such switching
· whether the timing advance remains the same before or after switching. 
· whether C-RNTI is the same or not before or after switching
Firstly, the switching indication could use DCI or MAC CE (not RRC signaling due to latency). But RAN2 should wait until RAN1 made some conclusion on this. If DCI-based switching is defined by RAN1, there seems to be no need for a MAC-based switching trigger. Anyway RAN2 should wait for RAN1 input on this matter. 
Secondly, the need for TA updating during switching depends on the scenario. For example, when a UE is moving fast, its relative positions to the different TRP in the cells may vary, which is a source of different TA value. This however could be another aspect to check with RAN1 first. 
Then regarding C-RNTI, it seems workable to keep the C-RNTI unchanged before or after switching. We could also ask RAN1 if any issue with that. 

Proposal 5 	RAN2 check with RAN1 on the following issues
· which signalling (DCI or MAC CE) is used to trigger switching to a beam associated with different PCI
· whether the timing advance remains the same before or after switching. 
· is there any issue if C-RNTI is the same before or after switching

Conclusion
This contribution discusses on potential protocol stack and procedure impacts with intel-Cell beam management for R17 feMIMO. The main proposals are summarized in the following. 

Unified TCI framework
Proposal 1 	Unified TCI framework require changes to RRC and MAC. RAN2 need RAN1 guidance before detailed evaluation on such impact. 

Configurations of beam measurement/reporting
Proposal 2 	Baseline is to reuse the same beam measurement/reporting configuration also form inter-cell beam management. RAN2 need RAN1’s guidance before detailed evaluation on potential extension or enhancements.

Configurations needed to use radio resources of a TRP with different PCI
Proposal 3 	UE needs to be provided dedicated configurations for all uplink and downlink physical channels, in order to transmit to or receive from a TRP with different PCI‎. RAN2 need RAN1’s guidance before deciding exactly how/what needs to be configured.
L1 Measurement report procedures
Proposal 4 	RAN2 wait for RAN1’s guidance before discussing L1 measurement report procedures. 

Switching to Tx/Rx to/from a TRP with different PCI
Proposal 5 	RAN2 check with RAN1 on the following issues
· which signalling (DCI or MAC CE) is used to trigger switching to a beam associated with different PCI
· whether the timing advance remains the same before or after switching. 
· is there any issue if C-RNTI is the same before or after switching
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