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Introduction
[bookmark: _Hlk510705081]At the RAN1#114 meeting, RAN1 sent the following reply to a RAN2 question regarding the feasibility of the reusing search spaces used for RRC_CONNECTED UEs also for RRC_INACTIVE UEs.
	Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
Reply:
For Question 3.1, from RAN1’s view, it is feasible to reuse the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE as the multicast MTCH in RRC_CONNECTED. It is up to the network to configure the same or different search space ID for multicast MTCH in RRC_INACTIVE and multicast MTCH in RRC_CONNECTED. RAN1 considers both Type 3-PDCCH CSS and Type 0/0B-PDCCH CSS can be used for multicast MTCH in RRC_INACTIVE. But both will require additional RAN1 work to enhance these search spaces to meet RAN2 relevant agreements. RAN1 has not decided which CSS type(s) will be used for multicast MTCH. RAN1 will continue discussing the detailed specification impacts regarding the CSS type.




In this paper, we provide our thoughts on the intention and ramifications of attempting to reuse Type-3 CSS for RRC_INACTIVE UEs to receive multicast services. 

Type-3 CSS reuse by RRC_INACTIVEUEs
[bookmark: _Hlk142603979]RAN2 have previously agreed that multicast transmission for RRC_INACTIVE is performed via beam sweeping based on the SSB index.  
	RAN2#121bis agreement
•	The multicast transmission RRC_INACTIVE is performed via beam sweeping based on SSB index like broadcast MBS (i.e. beam information is not need in DCI).



In our view, the primary aim of this agreement, given the “beam information is not needed in the DCI” comment, is simply to ensure that RRC_INACTIVE UEs, can access the multicast service even in beams where there may be no RRC_CONNECTED mode UEs.
[bookmark: _Hlk146880754]Observation 1:      	RRC_INACTIVE UEs should be able the access the multicast service in beams where there are no active RRC_CONNECTED.
Furthermore, we interpret the “beam sweeping based on SSB index” wording, as RAN2 wanting to simply reduce the overhead for UEs, to detect the SSBs of different beams.
Observation 2:      	The overhead in terms of blind detection and signalling, for RRC_INACTIVE UEs to determine the SSB for any beam, is minimised.
Reviewing the ongoing RAN2 running CR [5], a RAN2 text proposal for sweeping the SSB across the beams in a deterministic manner (copying the method applied for broadcast services), that requires minimal signalling, has already been drafted.
Observation 3:      	RAN2 have a text proposal to define the sweeping PDCCH monitoring occasions for RRC_INACTIVE UEs that account for SSBs swept in a deterministic manner (similar to broadcast) across the beams.

	If searchspaceMulticastMCCH is set to zero, PDCCH monitoring occasions for the multicast MCCH message reception in the multicast MCCH transmission window are the same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213 [13]. If searchspaceMulticastMCCH is not set to zero, PDCCH monitoring occasions for the multicast MCCH message are determined based on search space indicated by searchspaceMulticastMCCH. PDCCH monitoring occasions for the multicast MCCH message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the multicast MCCH transmission window. The [x×N+K]th PDCCH monitoring occasion for the multicast MCCH message in the multicast MCCH transmission window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in multicast MCCH transmission window/N).


Table 1:  Extract from RAN2 running CR

If observations 1, 2and 3 are correct, then significant RAN1 specification work is not expected.  
What is required however, is a common understanding of the practical non-specification impacts to R17/18 RRC_CONNECTEDmode UEs accessing these services. Our understanding, is that when these originally RRC_CONNECTEDonly services, are now configured, there will be the following subtle changes:
Observation 4:   	The multicast PDCCH and PDSCH will now be retransmitted on all beams, irrespective of the presence of RRC_CONNECTEDmode UEs on those beams.
Observation 5:   	 The SSB will be swept across all beams, but in a manner that is transparent to RRC_CONNECTED UEs.
Observation 6:   	 The RRC SearchSpaceConfiguration for RRC_CONNECTED mode UEs will be configured, such that they coincide with the exact monitoring occasions configured for RRC_INACTIVE UEs.
Observation 7:     	RRC_INACTIVE UEs will be configured with PDCCH monitoring occasions that allow reuse of the DCIs used by the RRC_CONNECTED UEs.
Whilst we recognise that this feature is originally intended for heavily loaded networks, to offload RRC_CONNECTED UEs to an RRC_INACTIVE state whilst maintaining their reception of an ongoing emergency multicast transmission, we can envisage that there may be occasions when the network is required to transmit the Multicast service on beams where there are no RRC_CONNECTED mode users.  In this situation, RAN1 could discuss what type of PDCCH configurations should be configured/defaulted to in the absence of connected mode user feedback.
Proposal 1:   	RAN1 discuss what type of scheduling information should be transmitted on beams without any connected mode users.











[bookmark: _Hlk134702697]Conclusion
[bookmark: _Hlk142568375]In this paper, we have discussed our thoughts on the intention and ramifications of attempting to reuse Type-3 CSS for RRC-Inactive UEs to access multicast services.  From those discussions we have the following observations and proposal. 
Observation 1:      	RRC_INACTIVE UEs should be able the access the multicast service in beams where there are no active RRC_CONNECTED.
Observation 2:      	The overhead in terms of blind detection and signalling, for RRC_INACTIVE UEs to determine the SSB for any beam, is minimised.
Observation 3:      	RAN2 have a text proposal to define the sweeping PDCCH monitoring occasions for RRC_INACTIVE UEs that account for SSBs swept in a deterministic manner (similar to broadcast) across the beams.
Observation 4:   	The multicast PDCCH and PDSCH will now be retransmitted on all beams, irrespective of the presence of RRC_CONNECTEDmode UEs on those beams.
Observation 5:   	 The SSB will be swept across all beams, but in a manner that is transparent to RRC_CONNECTED UEs.
Observation 6:   	 The RRC SearchSpaceConfiguration for RRC_CONNECTED mode UEs will be configured, such that they coincide with the exact monitoring occasions configured for RRC_INACTIVE UEs.
Observation 7:     	RRC_INACTIVE UEs will be configured with PDCCH monitoring occasions that allow reuse of the DCIs used by the RRC_CONNECTED UEs.
Proposal 1:   	RAN1 discuss what type of scheduling information should be transmitted on beams without any connected mode users.
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