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1	Introduction
The Rel-18 WI on “NR support for dedicated spectrum less than 5 MHz for FR1” in [1], including RAN Plenary input in [2-3], was completed from a RAN1 perspective in RAN1# 114. In RAN1# 114bis, maintenance discussions took place leading to conclusions and agreements that can be found in [4]. 
Moreover, the Editor CR discussions post-RAN1# 114bis resulted in the following endorsed document:
· Final Editor CR on TS 38.211: R1-2310755 [5].
In this contribution we discuss a potential clarification on TS 38.214 [6], and we provide our views on topics from RAN1# 114 that remained to be discussed.
2	TP on “CORESET 0 after puncturing” in TS 38.214
[bookmark: _Hlk149043353]In relation with the puncturing applied to CORESET0 for dedicated spectrum less than 5MHz transmission BW, in the following paragraphs in clause 5.1.2.2.2 of TS 38.214 [6], there is a statement that in our view requires a clarification to account for the puncturing that in some cases is applied on the size of CORESET 0:
Alternative 1: Using a similar approach as in TS 38.211 [7].
	-------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
[bookmark: _Toc11352088][bookmark: _Toc20317978][bookmark: _Toc27299876][bookmark: _Toc29673141][bookmark: _Toc29673282][bookmark: _Toc29674275][bookmark: _Toc36645505][bookmark: _Toc45810550][bookmark: _Toc146791747]5.1.2.2.2	Downlink resource allocation type 1

[bookmark: _Hlk498008922]In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size  PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the size of CORESET 0, or CORESET 0 after puncturing if applicable, shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part shall be used if CORESET 0 is not configured for the cell.
-------------------------------------------------------------------------- Text Omitted -----------------------------------------------------------------------------------------




When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP with size of , a downlink type 1 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block and a length in terms of virtually contiguously allocated resource blocks , where  is given by 
-	the size of CORESET 0, or CORESET 0 after puncturing if applicable, if CORESET 0 is configured for the cell;
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell. 
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



Alternative 2: Using a similar approach as in TS 38.212 [8], where a paragraph was introduced at an indentation-level that is suitable enough to cover all the sub-clauses of interest (e.g., clause 5.1 as to encompass clause 5.1.2.2.2 which requires the clarification). 
	---------------------------------------------------------------------------- Text Start -------------------------------------------------------------------------------------------
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc146791739]5.1	UE procedure for receiving the physical downlink shared channel
-------------------------------------------------------------------------- Text Omitted -----------------------------------------------------------------------------------------
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
[bookmark: _Hlk39314234]‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q. 
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE 
For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of [13, TS 38.101-1], the size of CORESET 0 for the cell in this clause refers to the size of punctured CORESET 0 as defined in clause 7.3.2.2 of [4, TS 38.211] if any.
-------------------------------------------------------------------------------- End ----------------------------------------------------------------------------------------------



[bookmark: _Toc149765329]In clause 5.1.2.2.2 of TS 38.214, there are statements that require a clarification to account for the puncturing that in some cases is applied on CORESET 0.
[bookmark: _Toc149765335]Inform the Editor of TS 38.214 that in clause 5.1.2.2.2, there are CORESET 0 statements that need to account for puncturing. RAN1 to agree in principle a TP that can be used as a reference for the Editor to perform the updates.
3	Working Assumption from RAN1# 114bis
In RAN1# 114bis, the following Working Assumption (WA) was reached:
	Working Assumption
For 3MHz channel BW,
· For the new sync. raster point (=920.73MHz, GSCN 41637 on band n100), UE supports 12 PRB BWP
· For other new sync raster points, UE supports 15 PRB BWP
· Note: it does not introduce any new interpretation on FG6-1
Note: it will be a conclusion when this working assumption is confirmed



[bookmark: _Toc149765330]On the WA for 3MHz CBW from RAN1# 114bis. At this point, companies should have been able to double check that RAN4 has revised the wording “DCH transmission” in R4-2315267, thus we propose to confirm the WA.
[bookmark: _Toc149765336]Confirm the Working Assumption for 3MHz channel BW from RAN1# 114bis.
4	On puncturing UE specific CORESET
One of the topics that was included in the Feature Lead Summary (FLS) of RAN1# 114bis [9], and that has not been discussed yet is related with the proposal below:
“Support RB puncturing for UE specific CORESETs for 3 MHz CWB, as well as 5 MHz CBW with 20 PRB transmission bandwidth (GSCN = 41638)”
In relation with it, we have the following observation and proposal:
[bookmark: _Toc149765331]On supporting “RB puncturing for UE specific CORESET”. In our view, the UE specific CORESET offers functional support, applying puncturing on it is therefore seen as an optimization that will cause more specification impacts, including RAN4 impacts.
[bookmark: _Toc149765337]Conclusion: No enhancements are supported for UE specific CORESET for dedicated spectrum less than 5MHz transmission BW.
5	Rule to determine a PDCCH candidate as invalid 
One other topic included in the Feature Lead Summary (FLS) of RAN1# 114bis [9], is the one below:
“A PDCCH candidate of an aggregation level is invalid if [more than half] of the CCEs are punctured, e.g., an AL = k PDCCH candidate is invalid if [> k/2] CCEs are punctured.”
In relation with it, we have the following observation and proposal:
[bookmark: _Toc149765332]Introducing a rule to determine a PDCCH candidate as invalid, is in our view an optimization. Any benefit from it would need to be subject to evaluations as to find a suitable threshold. Overall, we do not see a need to impose any rule, how to deal with the PDCCH candidates can be left up to implementation.
[bookmark: _Toc149765338]No rule is introduced to determine as invalid a PDCCH candidate as a function of the punctured CCEs. How to deal with the PDCCH candidates can be left up to implementation.
6	NCD-SSB(s) not on the new sync. raster points
One more topic included in the Feature Lead Summary (FLS) of RAN1# 114bis [9], is the one below:
“Is it necessary to discuss NCD-SSB(s) not on the new sync. raster points, in which case the gNB may need to indicate SSB BW, ssb-PBCH-BlockPower and corresponding Tx BW if different than that of SSB of the serving cell?”
In relation with it, we have the following observations and proposal:
[bookmark: _Toc149765333]When the carrier bandwidth is wide the location of the Cell-Defining-SSB (CD-SSB) may be far apart from the location of the UE’s allocated bandwidth part, in which case the Non-Cell Defining SSB (NCD-SSB) is relevant since it can be transmitted within the UE’s allocated bandwidth part as to help the UE not having to re-tune to the CD-SSB location.
[bookmark: _Toc149765334]In relation with the previous observation, for LessThan5MHzFR1 the UE will always be able to receive the entire cell carrier thus there is no need to make use of the NCD-SSB. Moreover, the NCD-SSB requires to be configured via RRC and thus is usable only after initial access.
[bookmark: _Toc149765339]Conclusion: NCD-SSB for dedicated spectrum less than 5MHz transmission BW is not supported.
7	Conclusion 
Based on the discussion in the previous section we made the following observations:
Observation 1	In clause 5.1.2.2.2 of TS 38.214, there are statements that require a clarification to account for the puncturing that in some cases is applied on CORESET 0.
Observation 2	On the WA for 3MHz CBW from RAN1# 114bis. At this point, companies should have been able to double check that RAN4 has revised the wording “DCH transmission” in R4-2315267, thus we propose to confirm the WA.
Observation 3	On supporting “RB puncturing for UE specific CORESET”. In our view, the UE specific CORESET offers functional support, applying puncturing on it is therefore seen as an optimization that will cause more specification impacts, including RAN4 impacts.
Observation 4	Introducing a rule to determine a PDCCH candidate as invalid, is in our view an optimization. Any benefit from it would need to be subject to evaluations as to find a suitable threshold. Overall, we do not see a need to impose any rule, how to deal with the PDCCH candidates can be left up to implementation.
Observation 5	When the carrier bandwidth is wide the location of the Cell-Defining-SSB (CD-SSB) may be far apart from the location of the UE’s allocated bandwidth part, in which case the Non-Cell Defining SSB (NCD-SSB) is relevant since it can be transmitted within the UE’s allocated bandwidth part as to help the UE not having to re-tune to the CD-SSB location.
Observation 6	In relation with the previous observation, for LessThan5MHzFR1 the UE will always be able to receive the entire cell carrier thus there is no need to make use of the NCD-SSB. Moreover, the NCD-SSB requires to be configured via RRC and thus is usable only after initial access.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Inform the Editor of TS 38.214 that in clause 5.1.2.2.2, there are CORESET 0 statements that need to account for puncturing. RAN1 to agree in principle a TP that can be used as a reference for the Editor to perform the updates.
Proposal 2	Confirm the Working Assumption for 3MHz channel BW from RAN1# 114bis.
Proposal 3	Conclusion: No enhancements are supported for UE specific CORESET for dedicated spectrum less than 5MHz transmission BW.
Proposal 4	No rule is introduced to determine as invalid a PDCCH candidate as a function of the punctured CCEs. How to deal with the PDCCH candidates can be left up to implementation.
Proposal 5	Conclusion: NCD-SSB for dedicated spectrum less than 5MHz transmission BW is not supported.
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