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Introduction
[bookmark: _Hlk101265876][bookmark: _Hlk525462591]This contribution we provide our views on 2 issues that were discussed in the previous meeting but for which, no conclusion was arrived out.  These issues are the support of TRS configuration for idle/inactive UEs, and the Handling of the HARQ/NDI DCI fields for Multicast.  
Discussion
[bookmark: _Hlk4137067][bookmark: _Hlk520894743][bookmark: _Hlk7596973][bookmark: _Hlk525462634]Support of TRS configuration for RRC IDLE/INACTIVE UEs
The support of the configuration of TRS as a QCL source for MTCH transmission for RRC_IDLE/INACTIVE UEs has been discussed for several RAN1 meetings, but so far there has been no conclusion and no agreements.
Proponents of TRS configuration for RRC_IDLE/INACTIVE UEs argue that it can save overhead and improve spectrum efficiency, especially for SFN scenarios. However, based on:
1. The RAN-plenary agreement about SFN scenarios, states that any SFN operation should be transparent to UE. However, in our opinion, having a TRS configuration for SFN operation for RRC_IDLE/INACTIVE UEs, is NOT transparent to UEs, particularly when not all UEs can be guaranteed to support TRS in IDLE/INACTIVE mode.

For scenarios other than SFN, i.e., single-cell MBS operation, the SSB-based approach provides sufficient robustness for best-effort type of broadcast reception. In our view, at this late stage of the Rel17 MBS work, we do not think we should put extra effort to work on the new RRC parameters associated with TRS support for RRC_IDLE/INACTIVE UEs.
Based on the above understanding, we support the proposal below made by the FL at the last meeting:
Proposal-1: 	The configuration of TRS as QCL source for MTCH transmission for RRC_IDLE/INACTIVE UEs is not supported in Rel-17.
Handling of the HARQ/NDI DCI fields for Multicast
For NDI toggling between PTM / multicast initial transmission and PTP / PTM retransmission between various RNTI types, the following agreement was made in RAN2:

If the downlink assignment is for C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's G-CS-RNTI or a configured downlink assignment for MBS, or 
if the downlink assignment is for G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's G-CS-RNTI or other G-RNTI or C-RNTI or a configured downlink assignment for MBS or unicast, 
Consider the NDI to have been toggled regardless of the value of the NDI.

Thus, once the UE receives a PTM / multicast initial transmission, the UE assumes the NDI value has been toggled, irrespective of the actual value of the NDI field. This is important for GC-PDCCH since with dynamic allocation of HARQ process ID, the NDI values might be different for different UEs that are interested in receiving multicast traffic. 
Another important RAN1 agreement relating to this topic is as follows:
Agreement: [RAN1#104b-e]
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB. 

Similar to the unicast HARQ process ID and NDI, the values of these fields in the DCI remain the same for the PTM initial transmission and subsequent retransmissions using PTP or PTM.
However, there were proposals in RAN1#108-e to revert the earlier RAN1 agreement in order to handle issues related to UE missing the initial PTM transmission [1], and to toggle the NDI field of PTP retransmission of PTM initial transmission. This would require RAN1 to revert the above-mentioned agreement from RAN1#104b-e.
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Figure 1: Proposal related to toggling the NDI field of PTP retransmission of PTM initial transmission discussed in RAN1-108e.

The above proposal resolves the issue only in the scenario where the UE misses the initial PTM transmission and receives a PTP retransmission which is shown in Fig. 1. However, it introduces some other significant issues, as shown in Fig. 2. 
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Figure 2: Key issue with changing legacy behaviour related to NDI field toggling.

For example., in the scenario where the gNB sends a PTM retransmission for the PTM initial transmission (instead of PTP retransmission), and the UE-2 successfully receives it and sends an ACK message. Now if the gNB sends a new PTP transmission with NDI field toggled (NDI=1 in our example), the UE cannot be sure whether the gNB sent a new PTP transmission or missed UE’s ACK message for the PTM retransmission of the PTM initial transmission. In this scenario, the UE behaviour related to the associated transmission is unpredictable since the UE might:  
(a) consider this transmission as a retransmission of PTM assuming that the ACK message sent by the UE was not received by the gNB and drop the TB; 
(b) or treat it as a new transmission. Based on the HPID and NDI, the UE will no longer be able to make a determination whether the DCI indicates a retransmission or new transmission.

Thus, the key drawback of this approach is the unpredictable UE behaviour due to change in legacy behaviour.  For that reason, the low probability of this issue, possible gNB implementation specific solutions that could be used to resolve the issue, and the late stage in the Release, we support the following proposal.
Proposal-2: 	No further changes are made to the HARQ process ID and NDI configuration.

However, since the key issue related to NDI handling when the UE misses the initial PTM transmission still exists, we think that alternate solutions are required which do not change legacy behaviour whilst resolving the problem. One such solution is the use of a “dummy” or blank DCI with the NDI value toggled, which the gNB transmits to a subset of the UEs within the multicast group, which has a high probability of missing the initial PTM transmission due to poor channel conditions. The gNB could select the subset of UEs based on their channel conditions, and send the DCI using UE-specific PDCCH. The UE could identify that the received DCI is a “dummy” or blank DCI based on the content of the FDRA field (for e.g., using a reserved value of all ‘0’s in case of RA Type-0 and indicating start PRB / length of PRBs=0 for RA Type-1). In order to minimize the PDCCH overhead, the gNB could send the DCI to a subset of the UEs before sending the initial PTM transmission as illustrated in the figure below.
[image: ]
Fig. 3: Dummy DCI transmission and missed initial PTM transmission handling.

We can observe that the UE no longer has any issues with the PTP retransmission for the missed initial PTM transmission since the dummy DCI ensures that the current / latest NDI value for HPID ‘0001’ is toggled. This combined with the toggling of the PTM initial and PTP/PTM retransmissions ensures proper reception of the multicast traffic by the UE. Also, the key issue shown in Fig. 2 which arises due to the change in legacy behaviour in terms of NDI handling, can also be overcome, as shown in Fig. 4.
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Fig. 4: Key issue raised by legacy NDI behaviour change resolved “dummy” DCI.
Proposal-3: 	Adopt “dummy” or blank DCI concept to resolve NDI handling issues related to missed initial PTM transmission.

Conclusions
This contribution we have provided our views on 2 issues that were discussed in the previous meeting but for which, no conclusion was arrived out.  From those discussions, we have the following proposals:

Proposal-1: 	The configuration of TRS as QCL source for MTCH transmission for RRC_IDLE/INACTIVE UEs is not supported in Rel-17.
Proposal-2: 	No further changes are made to the HARQ process ID and NDI configuration.
Proposal-3: 	Adopt “dummy” or blank DCI concept to resolve NDI handling issues related to missed initial PTM transmission.
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