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Introduction
This document discusses potential impacts of Cell DTX/DRX to SPS and NR Multicast.
Discussion
Cell DTX/DRX Impacts to SPS/CG
2.1.1 SPS/CG Occasion Partially Overlapping with Cell DTX/DRX Active Time
In RAN2#121bis-e meeting, RAN2 agreed not to transmit CG and receive SPS during Cell DTX/DRX non-active time. A remaining issue is for partial overlap with Active Time as depicted in Figure 1.



Figure 1. SPS/CG occasion partially overlaps with Cell DTX/DRX Active Time.
There was a similar issue in Rel-15 C-DRX where a PDCCH occasion may not overlap with C-DRX Active Time. For this scenario, the MAC specification introduced a restriction to allow PDCCH monitoring only if the PDCCH occasion is completely within C-DRX Active Time as follows:
	The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).


We see that the similar principle can be applied for SPS reception and CG transmission. Thus, we propose:
Proposal 1: The UE receives SPS-PDSCH only if the SPS occasion completely overlaps with cell DTX Active Time. (not receive partially overlapped SPS-PDSCH)
Proposal 2: The UE transmits CG-PUSCH only if the CG occasion completely overlaps with cell DRX Active Time. (not transmit partially overlapped CG-PUSCH)
2.1.2 SPS/CG Bundle and Active Time
Another consideration is SPS/CG bundle over multiple slots. Then, partial overlap within a bundle could frequently happen, even if each of occasion can be either completely included within Active Time or completely outside of Active Time. Figure 2 shows an example that the first SPS/CG occasion is included in cell DTX/DRX Active Time and the other occasions are not in Active Time.


Figure 2. SPS/CG bundle partially overlaps with Cell DTX/DRX Active Time.
We see there is no reason to transmit CG and receive SPS in Cell DTX/DRX Non-Active Time. It is very clear that NW tries to save its power during the non-Active Time. If NW needs to transmit or receive any data, the gNB should be awake and the NES gain will be degraded. On the other hand, the current specification does not support partial SPS reception and CG transmission for most of cases (e.g. SPS reception from the second occasion is not supported). Considering the scenarios, the simplest way is to allow transmission and reception only if all occasions within a bundle are in Cell DTX/DRX Active Time, similar to Proposals 1 and 2. 
Proposal 3: In case of SPS bundle, the UE receives SPS-PDSCH only if all the SPS occasions within a bundle completely overlaps with cell DTX Active Time.
Proposal 4: In case of CG bundle, the UE transmits CG-PUSCH only if all the CG occasions within a bundle completely overlaps with cell DRX Active Time. 

2.1.3 SPS/CG Processing Delay
During the email discussion on MAC running CR, companies discussed whether to support or specify the case that a CG is delivered to the HARQ entity but the Cell DTX/DRX is activated later so the CG resource cannot be used. The key issue is how the MAC specification captures the processing delay between CG delivery and actual transmission. This processing time issue has existed since Rel-15 NR and the understanding is that the processing delay is too short to have an intermediate step. It means that the MAC delivers the SPS/CG to the HARQ entity and lower layer immediately before the transmission. Since the UE internal processing delay is very short, we do not need to consider the reception of L1 activation/deactivation signalling of Cell DTX/DRX during the processing time. 
Proposal 5. RAN2 does not consider the processing time between CG delivery to the HARQ entity and CG transmission. RAN2 does not capture the case that CG is delivered to the HARQ entity but the cell DTX/DRX is activated before the actual CG resource.

2.1.4 CG-related Timers
ConfiguredGrantTimer is defined to reserve a HARQ process for dynamic uplink transmission for a certain period. During Cell DRX Non-Active Time, any uplink transmission does not occur. Thus, this period needs to be extended. A simple way is suspend the timer during Non-Active Time. cg-RetransmissionTimer is introduced to wait for explicit HARQ feedback in unlicensed band. Similar to Cell DRX Non-Active Time, NW is assumed to sleep, so this timing also needs to be extended. Thus, we propose:
Proposal 6. ConfiguredGrantTimer and cg-RetransmissionTimer are suspended at Cell DRX Non-Active Time.

Cell DTX Impacts to Multicast
The current NES WI did not consider multicast features introduced by MBS WI. However, RAN2 needs to consider at least multicast feature which is mainly for RRC_CONNECTED UEs. The expected impacts will be multicast reception of downlink grants during Cell DTX Non-Active Time. We see that the multicast downlink grants are considered same as unicast, i.e. the UE does not monitor PDCCH and UE does not receive multicast SPS during Cell DTX Non-Active Time.
Proposal 7: During Cell DTX Non-Active Time, the UE does not monitor PDCCH addressed to G-RNTI/G-CS-RNTI.
Proposal 8: During Cell DTX Non-Active Time, the UE does not receive multicast SPS.

Conclusion
RAN2 is requested to discuss and agree the following proposals:
Proposal 1: The UE receives SPS-PDSCH only if the SPS occasion completely overlaps with cell DTX Active Time. (not receive partially overlapped SPS-PDSCH)
Proposal 2: The UE transmits CG-PUSCH only if the CG occasion completely overlaps with cell DRX Active Time. (not transmit partially overlapped CG-PUSCH)
Proposal 3: In case of SPS bundle, the UE receives SPS-PDSCH only if all the SPS occasions within a bundle completely overlaps with cell DTX Active Time.
Proposal 4: In case of CG bundle, the UE transmits CG-PUSCH only if all the CG occasions within a bundle completely overlaps with cell DRX Active Time. 
Proposal 5. RAN2 does not consider the processing time between CG delivery to the HARQ entity and CG transmission. RAN2 does not capture the case that CG is delivered to the HARQ entity but the cell DTX/DRX is activated before the actual CG resource.
Proposal 6. ConfiguredGrantTimer and cg-RetransmissionTimer are suspended at Cell DRX Non-Active Time.
Proposal 7: During Cell DTX Non-Active Time, the UE does not monitor PDCCH addressed to G-RNTI/G-CS-RNTI.
Proposal 8: During Cell DTX Non-Active Time, the UE does not receive multicast SPS.
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