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Introduction
This document is for the following email discussion planned during RAN2 #115-e.
[Post115-e][087][NR15] Simultaneous Rx/Tx cap finer granularity (NTT DOCOMO)
	Scope: Aim to conclude in Q4. Progress based on R2-2107389. Consider also using the selectedBandEntriesMNList field to check the per-band-pair simultaneous Rx/Tx capability in NR-DC, (NG)EN-DC, and NE-DC. Consider also Inter-Node Coordination. If needed, can also disucss the scope in the beginning of the email discussion.  
	Intended outcome: Report, CRs Agreeable to the extent possible / reasonable.
	Deadline: Long

Moderator would like to organize this email discussion in two phases:
Phase 1: Companies are invited to provide comments to the questions by Sep 30th.
Phase 2: Moderator provides the summary and updated draft CRs by Oct 11th and companies can further comment by Oct 19th, 0900 UTC; Moderator finalizes the summary and the draft CRs to submit on Oct 22nd.
Contact points
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Discussion
In the LS R2-2106958 [1], RAN4 asked to introduce per-band-pair signalling to the simultaneous Rx/Tx capability. In the last RAN2 meeting, it is discussed how to reflect the signalling into RAN2 specifications. Main open issues are as follows:
· UE capability signalling design for finer granularity
· Inter-node signalling to help validate per-band-pair capability
· Dynamic resource coordination
As a baseline, draft CRs that were discussed during RAN2 #115-e can be found in [5][6][7][8].
UE capability signalling design
In this section, UE capability signalling design is discussed.
In RAN2 #115-e, there seems to be consensus on the intention of introducing new capability signalling to support simultaneous Rx/Tx capability in a finer granularity for a band combination. As for the detailed signalling design, a bitmap-based solution (Solution 1 below) gained substantial support as a baseline, but the discussion was postponed as some companies needed more time for checking and detailed discussion.
To aid the discussion, moderator tries to list the optimisation options that were proposed during RAN2 #115-e as follows, with some observations on pros/cons:
Solution 1: Baseline bitmap solution in the draft CRs [5-8]. Bitmap with length L(L-1)/2 for each band combination, where L is the number of band entries in the BC. Each bit represents whether simultaneous Rx/Tx is supported for each band pair in the BC. This seems to be a straightforward solution, with moderate signalling overhead in practical conditions (e.g. 10 band pairs for a 5-band BC) while large overhead in very large BCs (496 band pairs for a 32-band BC).
Solution 2: Exclude-list style solution as proposed in [3]. For each BC, list of band pairs for which simultaneous Rx/Tx is NOT supported is signalled. Justification from the proponent is that the solution enables network to know the configuration / scheduling restriction applicable to a group of bands. As compared to the baseline solution, depending on the scenario, this solution could reduce the signalling overhead if the exclude-list has small number of entries and otherwise could increase the overhead.
Solution 3: One new bit per BC indicating the support for simultaneous Rx/Tx for any TDD-FDD band pairs, as suggested by Ericsson during the email discussion [4]. Justification from the proponent is that it reduces overhead and complexity as compared to per-band-pair granularity. Moderator wonders if this solution aligns with RAN4 request/discussion, which moderator thinks should be clarified if companies would like to proceed with this solution.
Solution 4: Filtered bitmap solution only taking the band pair that includes at least one UL band into consideration, as proposed by ZTE during the email discussion [4]. As compared to the baseline solution, this solution could reduce the signalling overhead in many cases, at the potential cost of complexity.
Companies are invited to further discuss the solutions for convergence.
Q1-1: Which solution do companies prefer and why? Analysis on signalling overhead, complexity, etc, is encouraged.
	Company
	Preferred solution
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



(Q1-1 summary TBA)
Inter-node signalling to help validate per-band-pair capability
During the RAN2 115-e email discussion ([4] and reflector) there seems to be a consensus on the necessity of the information at the SN on the frequency bands used by the MN, which enables the SN to determine for which band pair it should check the simultaneous Rx/Tx UE capability.
Regarding how to signal the band information, it is proposed in [2] to specify that the SN can use the selectedBandEntriesMNList field to check the per-band-pair simultaneous Rx/Tx capability in NR-DC, (NG)EN-DC, and NE-DC. However, companies could not converge on detailed choice or usage of the signalling during RAN2 115-e, including whether we need any clarification in the spec.
To move forward, moderator would first like to discuss the potential choice(s) of INM field incl. additional candidates pointed out by Ericsson, along with their feasibility and specification impact. Baseline analysis from moderator perspective is provided as follows:
[bookmark: _Hlk82618361]selectedBandEntriesMNList: List of (indices to) bands used by MN in a non-RAT-dependent manner. Already assumed to be signalled in NR-DC, but the usage is explicitly limited to NR-DC. If adopted, field description seems to need clarification to allow the usage for other DC options. As a baseline, an example of the clarification is incorporated in the draft CRs [5][6].
servFrequenciesMN-NR: List of NR ARFCNs of all serving cells that include PCell and SCell(s) with SSB configured in MCG. The usage is explicitly limited to NR-DC. If adopted, field description seems to need clarification to allow the usage in NE-DC. In addition, moderator wonders whether the frequency band indicator can always be determined uniquely from NR ARFCN.
servCellInfoListMCG-EUTRA-r16: List which optionally contains one or more of DL EARFCN, UL EARFCN, and transmission bandwidth of the serving cell(s) in the MCG in intra-band (NG)EN-DC. If adopted, field description seems to need clarification to include the usage in inter-band EN-DC.
The above analysis is summarised in the table below.
	Field
	Can we use the field in NR-DC?
	Can we use the field in (NG)EN-DC?
	Can we use the field in NE-DC?

	selectedBandEntriesMNList
	Yes
	Yes, with clarification of field desc
	Yes, with clarification of field desc

	servFrequenciesMN-NR
	(comments needed)
	No
	(comments needed)
(needs clarification of field desc)

	servCellInfoListMCG-EUTRA-r16
	No
	Yes, with clarification of field desc
	No



Q2-1: Any comments on the above analysis?
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



(Q2-1 summary TBA)

Based on the above analysis and discussion, companies are invited to provide their view on whether/how to clarify the specifications. To help convergence, options that are pointed out during RAN2 115-e are listed below.
Option 1: Clarify the field description of selectedBandEntriesMNList to allow simultaneous Rx/Tx capability checking in all DC options.
Option 2: Clarify nothing and leave the choice up to implementation, as suggested by Ericsson in [4].
Moderator wonders if adopting Option 2 might lead to an IOT problem or not. If companies prefer Option 2, comment on how to prevent potential IOT problems between MN and SN is encouraged.
Q2-2: Which option do companies prefer?
	Company
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Hlk82615697](Q2-2 summary TBA)
Dynamic resource coordination
During the email discussion in RAN2 115-e [4], the usage of dynamic resource coordination mechanism for the UEs not capable of simultaneous Rx/Tx is discussed. As a result of discussion, there seems to be consensus on that dynamic resource coordination specified in RAN3 (MR-DC Resource Coordination Information > NR Resource Coordination Information in 38.423) does not currently support NR-DC.
To facilitate the discussion, several ways for the network to consider the simultaneous Rx/Tx capability were discussed during RAN2 115-e. Here moderator tries to summarize the discussed solutions, assuming a single band pair of interest for simplicity:
1) (Referred to as 1. in [4]) If TDD config of the band pair is synchronized, neither of MN/SN has to check simultaneous Rx/Tx UE capability.
2) If TDD config of the band pair is not synchronized:
2.1) If the UE supports simultaneous Rx/Tx for the band pair, the gNBs can setup NR-DC without any scheduling restriction.
2.2) If the UE does not support simultaneous Rx/Tx for the band pair:
	2.2.1) (Referred to as 2. in [4]) The gNBs may choose not to setup NR-DC for e.g. simplicity, sacrificing the throughput etc.
	2.2.2) (Referred to as 3. in [4]) The gNBs may choose to setup NR-DC, possibly with scheduling coordination.
Based on the companies’ feedback in [4], moderator understands that the dynamic resource coordination mechanism would help 2.2.2 above. Most companies support or are ok to have the mechanism also for NR-DC, but no agreement was reached.
Now with more time checking, companies are invited again to provide comments on their interest on the mechanism and what we should let RAN3 know or request.
Q3-1: Do companies support to introduce RAN3 resource coordination in NR-DC? If yes, do you agree to send an LS to RAN3 explaining the identified issue (i.e. dynamic resource coordination is not supported in NR-DC)?
	Company
	Support dynamic resource coordination?
	Agree to send LS to RAN3?
	Comments (e.g. suggestion on LS direction)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



(Q3-1 summary TBA)
General
This section is to discuss any issues not covered by previous sections, e.g. details on the draft CRs [5][6][7][8], aiming to agree the CRs in RAN2 116-e with potential modification.
[bookmark: _Hlk82527678]Q4-1: Any comments not covered by the previous sections?
	Company
	Comments

	Docomo (as moderator)
	Draft CRs should be updated according to R2-2109063 and R2-2109064 that were agreed in RAN2 #115-e. Moderator would like to work on this once 38.331 is updated.
As compared to the wording in R2-2109063/4 below, we would need some rewording an the original text refers to band combinations rather than band pairs.
===
This capability applies to:
· TDD-TDD and TDD-FDD Intra-band (NG)EN-DC/NE-DC combination supporting both UL and DL intra-band (NG)EN-DC/NE-DC parts with additional inter-band NR/LTE CA component;
· TDD-TDD and TDD-FDD Intra-band (NG)EN-DC/NE-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC/NE-DC UL part;
· TDD-TDD and TDD-FDD Inter-band (NG)EN-DC/NE-DC combination without Intra-band component.

This capability is not applicable to the  inter-band (NG)EN-DC/NE-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).

	
	

	
	

	
	

	
	

	
	

	
	



Summary and Proposal
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