3GPP TSG RAN WG1 #109-e                               R1-2204630
e-Meeting, May 9th – 20th, 2022

Agenda Item:	9.9.1
Source: 	LG Electronics
Title: 	Discussion on NR PDCCH reception in symbols with LTE CRS REs
[bookmark: Source][bookmark: Title][bookmark: DocumentFor]Document for:	Discussion and decision
1. Introduction
In RAN#94e, a new WI for enhancement of NR DSS in Rel-18 was approved with following objective in WID [1]. 

	The following objectives shall be included for improvement of NR spectrum efficiency for LTE-NR co-existence (RAN1):
· Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]
· Investigate enabling LTE CRS to puncture NR PDCCH, including the impact to NR PDCCH DMRS if there is the performance gain from the additional PDCCH resources.
Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP [RAN1, RAN2]



In this contribution, we discuss on consideration points for the NR PDCCH reception in symbols with LTE CRS REs.

2. Discussions
Considering NR PDCCH transmission/reception in LTE CRS symbols, it is necessary to consider/discuss on how to composite the REGs for the NR PDCCH in the LTE CRS symbols. There can be three different ways to composite the REGs according to whether the DMRS REs are included in the REGs and whether the interval between adjacent DMRS REs is kept as in Rel-15.

· Option 1: No DMRS REs in the REGs on LTE CRS symbols
With this Option 1, considering the coding rate/gain of NR PDCCH, the REGs on LTE CRS symbols can only consist of control REs without DMRS REs. For example, the number of control REs per REG (on LTE CRS symbol) would be 10 (for 1-port CRS) or 8 (for 2/4-port CRS). In this case, the CORESET (or associated SS set) for NR PDCCH would need to include at least one symbol without CRS REs for the channel estimation on the REGs based on channel interpolation.

· Option 2: Keep same control/DMRS REs as in Rel-15 REG
[bookmark: _GoBack]With this Option 2, keeping same location of control/DMRS REs as in Rel-15, part of the control/DMRS REs in the REGs (on LTE CRS symbols) would be punctured by CRS REs. For example, 2 control REs or {1 control RE + 1 DMRS RE} can be punctured per REG by 1-port CRS, or {3 control REs + 1 DMRS RE} are punctured per REG by 2/4-port CRS. In this case, the performance (in terms of coding rate/gain) of NR PDCCH might be degraded for a given CCE aggregation level.

· Option 3: Change the interval between DMRS REs in the REGs 
With this Option 3, for avoiding the collision between LTE CRS RE and DMRS RE (with V-shift), the interval between adjacent DMRS REs in the REGs (on LTE CRS symbols) can be changed to 6 REs (or 3 REs) as a multiple of CRS RE interval. For example, with the interval of 6 REs, a REG can consist of {2 DMRS REs + 8 control REs} for 1-port CRS or {2 DMRS REs + 6 control REs} for 2/4-port CRS. In this case, the channel estimation performance for NR PDCCH reception could be guaranteed.

Proposal #1: Discuss how to composite the REGs for NR PDCCH in LTE CRS symbols, based on the following three options with consideration for the channel estimation/coding performance of the NR PDCCH reception.
· Option 1: No DMRS REs in the REGs on LTE CRS symbols
· Option 2: Keep same control/DMRS REs as in Rel-15 REG
· Option 3: Change the interval between DMRS REs in the REGs 
·  
Even in case of NR PDCCH transmission on LTE CRS symbols based on the options in above, considering the interference from LTE signal transmission to NR PDCCH reception and/or potential impact to channel estimation/coding performance as observed in above, it might need some validation of NR PDCCH candidate based on the ratio of overlapping with LTE CRS. Besides, in the similar context, the SS set for NR PDCCH overlapping with LTE CRS can be treated as lower priority than other SS sets.

3. Conclusions
In this contribution, consideration points for NR PDCCH reception in symbols with LTE CRS REs were discussed, and the followings are proposed.

Proposal #1: Discuss how to composite the REGs for NR PDCCH in LTE CRS symbols, based on the following three options with consideration for the channel estimation/coding performance of the NR PDCCH reception.
· Option 1: No DMRS REs in the REGs on LTE CRS symbols
· Option 2: Keep same control/DMRS REs as in Rel-15 REG
· Option 3: Change the interval between DMRS REs in the REGs 
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