[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG1 #92	R1-1802541
[bookmark: _Hlk492452772]Athens, Greece, 26th Feb – 2nd Mar 2018	

Agenda item:		7.1.3.5
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Source:	Nokia, Nokia Shanghai Bell
Title:	Remaining details on rate-matching in NR
Document for:		Discussion and Decision
Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]After the RAN1#AH1801 the following issues are still open for R15:
· PDSCH RMR in RMSI/OSI
· Collision between PDCCH and SSB
· PDSCH rate-matching around mobility CSI-RS
Remaining aspects of PDSCH/PDCCH rate-matching in R15 
Editorial changes 
In previous meeting it has been agreed 
Agreements:
· The TP Alt2 in Section 3 of R1-1801159 is adopted (impact on 38.214)
-----------------------------------TS 38.214-----------------------------------------------------------------------
· Resource-set-BWP configuring up to [4] rate-match-PDSCH-resource-set(s) which may contain:
· [bookmark: _Hlk502670875]within a BWP, a frequency domain resource of a CORESET with CORESET-ID [and time domain resource determined by the higher layer parameters monitoring-offset-PDCCH-slot and monitoring-periodicity-PDCCH-slot and monitoring-symbols-PDCCH-within-slot of search-space-sets associated with the CORESET with a CORESET ID]. This rate-matching resource set can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
-----------------------------------TS 38.214-----------------------------------------------------------------------
The text is not matching yet the current specification and should be implemented accordingly.
On PDCCH collision with SSB
The SSB transmitted in the slot may start in NR from 3rd symbol of the slot, on the other hand NR supports CORESET of up 3-OS. In addition, mini-slot CORESETs can overlap with transmitted SSB. Therefore, we think it is essential that a behavior is specified for the cases where SSB collides with a CORESET [3].  
We think that the preferred behavior should (i) not have any impact on the CORESET structure or PDCCH code-block generation (ii) should be of low implementation and standardization complexity. Therefore, we propose that the mapping of a PDCCH into CCEs of a CORESET is not impacted by presence of overlapping SSB, however UE shall assume that gNB didn’t transmit PDCCH via a CCE when the CCE at least partially overlaps with the SSB. As a consequence, the AL1 PDCCH candidates would be fully dropped, while the performance of higher AL PDCCH candidates would be impacted. 
Proposal-1: When decoding a PDCCH candidate, UE shall assume that gNB didn’t transmit PDCCH via a CCE when the CCE at least partially overlaps with the SSB.
 Text proposal TS 38.213
	Add the following paragraph to section 10.1 
When decoding PDCCH candidate in any of the above search-space-sets monitored by a UE, the UE shall assume that gNB didn’t transmit PDCCH via a CCE if the CCE is at least partially overlapping with the resources configured to the UE by higher layer parameters by either SSB-transmitted-SIB1 or by SSB-transmitted if configured. 



PDSCH rate-matching resources configured by RMSI 
Until dedicated RRC is received by a UE, the UE receives PDSCH carrying MSG2 with RA-RNTI and MSG4 with C-RNTI, and RMSI and OSI with SI-RNTI. To enable rate-matching delivery for the above (except RMSI), the rate-matching resource could be delivered by RMSI. 

The PDSCH frequency-domain allocations for the broadcast and random access are typically small and multiplexing should not be an issue. However, collisions of NR PDSCH with LTE CRS or other LTE periodic signals would be beneficial to handle by rate matching pattern in time domain. This would also ease the design of default values for TD resource allocation for DCI format 1_0.    

Observation-1 If rate-matching resource can be delivered by RMSI (SIB1), the design of TD resource allocation default values for DCI format 1_0 can be simplified. 

Therefore, we think that RAN1 should recommend RAN2 to support in ASN.1 (also for stand-alone NR) a single resource-set-cell and a single LTE-carrier configuration by RMSI/SIB1 in addition to configuration by dedicated RRC. 

Proposal-2: The RAN1 recommends RAN2 to support a single resource-set-cell and a single LTE-carrier configuration also by RMSI in addition to UE-specific RRC configuration for stand-alone NR
· Bitmap-1 of resource-set-cell is configured with granularity of [16 RBs or full band] 
· Send LS to RAN2

Overall, the broadcast of cell-specific PDSCH rate-matching configuration in OSI would optimize the configuration overhead compared to delivery by dedicated RRC, and could be considered by RAN2.  
Proposal-3: RAN1 recommends RAN2 to support broadcast of cell-specific PDSCH rate-matching configurations by OSI. 
· Send LS to RAN2
Mobility NZP-CSI-RS 
In Vancouver, the following agreement has been reached:
Agreement:
· By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility, which is not configured with serving cell ID
· UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.
· FFS, rate matching on REs overlapped with CSI-RS for mobility configured with serving cell ID

Mobility CSI-RS are configured by higher layer paremeter CSI-RS-CellMobility. Part of this configuration is also physical cell ID. We think that UE shall rate-match PDSCH of a serving cell around the CSI-RS-CellMobility with cell ID matching the serving cell. Other option would be to puncture CSI-RS to PDSCH, but puncturing can result to NACK, the impact has not been studied in NR and therefore puncturing should be avoided. Therefore, we have the following proposal:
Proposal-4: UE shall rate-match PDSCH of a serving cell around the CSI-RS-CellMobility with cell ID matching the serving cell.
Conclusion: If above proposal is agreed, no additional text needs to be specified.
Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we have discussed the issue of rate-matching in NR, and have the following proposals and observations:
Proposal-1: When decoding a PDCCH candidate, UE shall assume that gNB didn’t transmit PDCCH via a CCE when the CCE at least partially overlaps with the SSB.

Observation-1 If rate-matching resource can be delivered by RMSI (SIB1), the design of TD resource allocation default values for DCI format 1_0 can be simplified. 

Proposal-2: The RAN1 recommends RAN2 to support a single resource-set-cell and a single LTE-carrier configuration also by RMSI in addition to UE-specific RRC configuration for stand-alone NR
· Bitmap-1 of resource-set-cell is configured with granularity of [16 RBs or full band] 
· Send LS to RAN2
Proposal-3: RAN1 recommends RAN2 to support broadcast of cell-specific PDSCH rate-matching configurations by OSI. 
· Send LS to RAN2
[bookmark: _GoBack]Proposal-4: UE shall rate-match PDSCH of a serving cell around the CSI-RS-CellMobility with cell ID matching the serving cell.
Conclusion: If above proposal is agreed, no additional text needs to be specified.
	[bookmark: _Toc501048168]5.1.4	PDSCH resource mapping 
[bookmark: _Hlk500355486]The REs corresponding to the union of configured or dynamically indicated resources in 
· Subclauses 5.1.4.1, 5.1.4.2, 
· and resources corresponding to SS/PBCH configured to a UE by higher layer parameters SSB-transmitted-SIB1 or by SSB-transmitted if configured 
· resources corresponding to NZP-CSI-RS 
are declared as not available for PDSCH in Subclause [7.3.1.5 of TS 38.211]. A UE is not expected to handle the case where PDSCH DM-RS REs are overlapping, even partially, with any RE(s) declared as not available for PDSCH.
[bookmark: _Toc501048169]5.1.4.1	PDSCH resource mapping with RB symbol level granularity
A UE may be configured with any of the higher layer parameters indicating REs declared as not available for PDSCH:
-	Resource-set-BWP configuring up to [4] rate-match-PDSCH-resource-set(s) which may contain:
-	within a BWP, a pair of reserved resources. in numerology of the BWP indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) for which the reserved RBs apply. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter rate-match-PDSCH-bitmap3) corresponding to a unit equal to a duration of the symbol level bitmap, and indicating whether the pair is present in the unit or not. The rate-match-PDSCH-bitmap3 can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum 40ms. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
-	within a BWP, a frequency domain resource of a CORESET with CORESET-ID [and time domain resource determined by the higher layer parameters monitoring-offset-PDCCH-slot and monitoring-periodicity-PDCCH-slot and monitoring-symbols-PDCCH-within-slot of search-space-sets associated with the CORESET with a CORESET ID]. This resource not available for PDSCH can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
-	Resource-set-cell configuring up to 4 rate-match-PDSCH-resource-set(s) which may contain:
-	within a serving cell, a pair of reserved resources in numerology µ configured by higher layer parameter resource-pattern-scs.is indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) for which the reserved RBs apply. For each pair of RB and symbol level bitmaps, a UE may be configured with a time-domain pattern (higher layer parameter rate-match-PDSCH-bitmap3) corresponding to a unit equal to a duration of the symbol level bitmap, and indicating whether the pair is present in the unit or not. The rate-match-PDSCH-bitmap3can be {1, 2, 4, 5, 8, 10, 20 or 40} units long, but maximum 40ms. The pair configured as dynamic by higher layer can be included in one or two groups of resource sets (higher layer parameters Resource-set-group-1 and Resource-set-group-2).
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