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1	Introduction 
At RAN4 meeting#108bis, there were two open issues, as captured in the WF [1]:
· Cell specific RLM and BFD/CBD: Other aspects of RLM and cell specific BFD/CBD requirements for multi-Rx
· TRP specific RLM and BFD/CBD: the conditions under which PTRP=1 for CSI-RS based TRP specific BFD requirements
 In this contribution, we continue to share our views.
2	Discussion

Cell specific RLM and BFD/CBD: Other aspects of RLM and cell specific BFD/CBD requirements for multi-Rx

The following is captured in the WF [1]:

Issue 2-1-5: Other aspects of RLM and cell specific BFD/CBD requirements for multi-Rx
· FFS
· Option 1a:
· For m-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133, without any clarification on multi-TRP operation.
· Option 1b:
· For mDCI scenario of intra-cell mTRP, no need to give any clarification or assumption on whether the RLM-RS originated from two TRPs or not.
· Option 1c:
· For m-DCI scenario, reuse RLM requirements in section 8.1 of TS 38.133. No need of additional clarification that RLM-RSes for evaluating out-of-sync and in-sync may originate from two different TRPs as RAN4 agreed to specify measurement restrictions.
· Option 2:
· Capture in the RLM requirements that in m-DCI scenario, RLM RS during the evaluation period for out-of-sync and in-sync may originate from one or two TRPs

There seems to be not much technical disagreement on the different options. That said, in DCI case RLM RSes may be transmitted from different TRPs, which is indeed different from the sDCI case where the RLM RSes are transmitted from the same TRP as the PDCCH. For clarity in specification, it is preferred to explicitly mention this difference. Therefore, we think Option 2 is acceptable.

Proposal 1: Since RLM RSes may be transmitted from two TRPs in mDCI case, which is different from sDCI case, it is reasonable to add clarity to the specification. Option 2 is acceptable.


TRP specific RLM and BFD/CBD: the conditions under which PTRP=1 for CSI-RS based TRP specific BFD requirements

The following is captured in the WF [1]:

Issue 2-2-1: Updated conditions for TRP specific BFD requirements enhancement for multi-Rx
· Both CSI-RSs are not in any CSI-RS resource set with repetition ON
· The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection [and both PDSCHs] are overlapped on the same OFDM symbol.
· [The CSI-RS in set q ̅_0,0 has same QCL source as the active TCI state of one PDSCH, and the CSI-RS in set q ̅_0,1 has same QCL source as the active TCI state of the other PDSCH]
· Resources of the active TCI states for the two PDCCHs, or two PDSCHs have been reported as a resource group in Rel-17 group-based RSRP report.
· [FFS how to capture UE is activated with multi-Rx operation]

We still hold the view that both of the CSI-RSs and both of the PDCCH/PDSCHs should be transmitted at the same time. This condition is necessary because the RX spatial filter used to measure CSI-RS could be different if the CSI-RS and PDCCH/PDSCH are not transmitted at the same time, even if they share the same QCL source from the TX side.

Proposal 2: It is necessary to have the condition “The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection [and both PDSCHs] are overlapped on the same OFDM symbol.” because the spatial filter used to measure CSI-RS could be different if the CSI-RS and PDCCH/PDSCH are not transmitted at the same time.


On [FFS how to capture UE is activated with multi-Rx operation], it is useful to understand the signalling exchange between the UE and the network, and the normal network and UE behavior. In our understanding, it involves the following steps:
1. UE reports its capabilities such as 16-2c (simultaneousReceptionDiffTypeD-r16) and/or 2-29a (groupBeamReporting), to network.
2. The network configures group-based beam reporting or GBBR (groupBasedBeamReporting-r17) to the UE, and the UE starts L1 GBBR measurement and reporting.
After Steps 1 &2, both the network and the UE understand the UE is in multi-RX operation.
3. The network may or may not configure dual TCI states for the UE for simultaneous DL PDSCH reception, depending on GBBR outcome. If not, the UE may choose to shut off one RX and fall back to single-RX operation.
4. If the network configures the UE with dual TCI states, i.e., simultaneous DL PDSCH reception, it can be assumed that the UE is in multi-RX operation.
5. While the UE is multi-RX operation, at some point the UE experiences overheating or wants to save power, and thus uses UAI to inform the network that it does not prefer multi-RX operation due to power saving or overheating and fall back to single-RX operation. After receiving the UAI, the network turns off GBBR and configures single TCI for the UE.
6. While in single-RX operation, if the power saving or overheating issues goes away, the UE may use UAI to inform the network that it wants to resume multi-RX operation. After receiving the UAI, the network turns on GBBR and subsequently configures dual TCI for the UE if there is suitable beam pair reported from GBBR.
From the above procedure, it can be seen that to assume UE is activated with multi-Rx operation, the following conditions need to be met:

· The network configures groupBasedBeamReporting-r17 to the UE, and
· UE indicates to the network its preference of multi-RX operation, or
· The network has configured dual TCI states with different QCL Type D RS for simultaneous PDSCH reception within the past [X] seconds, during which UE has not indicated it prefers single-RX operation. Note X is FFS.


Proposal 3: To assume UE is activated with multi-Rx operation, the following conditions need to be met:
•	The network configures groupBasedBeamReporting-r17 to the UE, and
•	UE indicates to the network its preference of multi-RX operation, or
•	The network has configured dual TCI states with different QCL Type D RS for simultaneous PDSCH reception within the past [X] seconds, during which UE has not indicated it prefers single-RX operation. Note X is FFS.

3	Conclusions
In this contribution, we make the following proposals.

Proposal 1: Since RLM RSes may be transmitted from two TRPs in mDCI case, which is different from sDCI case, it is reasonable to add clarity to the specification. Option 2 is acceptable.

Proposal 2: It is necessary to have the condition “The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection [and both PDSCHs] are overlapped on the same OFDM symbol.” because the spatial filter used to measure CSI-RS could be different if the CSI-RS and PDCCH/PDSCH are not transmitted at the same time.

Proposal 3: To assume UE is activated with multi-Rx operation, the following conditions need to be met:
•	The network configures groupBasedBeamReporting-r17 to the UE, and
•	UE indicates to the network its preference of multi-RX operation, or
•	The network has configured dual TCI states with different QCL Type D RS for simultaneous PDSCH reception within the past [X] seconds, during which UE has not indicated it prefers single-RX operation. Note X is FFS.
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