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1	Introduction
This contribution contains a discussion related to the LS from RAN4 on clarification of RACH prioritisation rules between LTE and NR-U [1].
2	Background
In the LS from RAN4 on clarification of RACH prioritization rules between LTE and NR-U [1], the following background is provided:RAN4 is discussing HO with PSCell addition/change requirements as part of Rel-17 RRM enhancements WI. In HO with PSCell, both HO and PSCell addition/change are performed using same RRC command/message. For EN-DC to EN-DC or NR SA to EN-DC, HO with PSCell can be configured with target PCell on LTE and target PSCell on carrier with NR-U. In RAN4, endpoint of HO with PSCell delay for HO and PSCell change are defined independently and the RACH on respective cell is the end point of the HO completion for PCell and PSCell addition/change completion for PSCell. Since PRACH can be sent independently to PCell and PSCell, they may overlap in time. 
When LTE PRACH to PCell is overlapped with NR PRACH to PSCell with NR-U, RAN4 made a working assumption that LTE PRACH is prioritised due to power allocation limitation specified in the TS 38.213. 



RAN4 then asks the following to RAN1:

Question: Can RAN1 please confirm whether RAN4 working assumption for collision of LTE RACH and NR-U RACH is in line with RAN1 spec? In other words, does the existing prioritization rules between LTE and NR RACH collision are applicable for NR-U and LTE RACH collision?

Discussion
The short answer to the two above questions from RAN4 is "yes" and "yes." Now we provide a rationale.
First of all the working assumption made by RAN4 on prioritizing LTE PRACH is consistent with the  following agreement RAN1#98bis in the LTE_NR_DC_CA_enh-Core work item:
Agreements:
If a UE is configured with Case1 HARQ timing in EN-DC, with LTE TDD Pcell and (as a working assumption) with LTE FDD PCell, UE’s PRACH resource configurations are not limited to the UL subframes given by the DL-reference config.
· For type 1 UE (i.e. with fast communication between LTE and NR modems): if the UE’s LTE PRACH transmission collides with an NR UL transmission, LTE PRACH transmission is prioritized 
· For type 2 UE (i.e. without fast communication between LTE and NR modems): the UE is not required to support transmission of LTE PRACH transmission which does not coincide with the configured HARQ-ACK transmission occasions

The prioritization behavior has been captured in 38.213 in Section 7.6.1 on EN-DC [2], and the prioritization is indeed due to potential power limitation as mentioned by RAN4 above.[38.213 Section 7.6.1]
If a UE is configured with [image: ], where [image: ] is the linear value of [image: ], [image: ] is the linear value of [image: ], and [image: ] is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows.
-	If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig or by tdm-PatternConfig2 in [13, TS 36.213])
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does not indicate a capability tdm-restrictionDualTX-FDD-endc-r16 in [18, TS 38.306], and is configured with tdm-PatternConfig2, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
-	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC and
-	if UE transmission(s) in subframe [image: ] of the MCG overlap in time with UE transmission(s) in slot [image: ] of the SCG in FR1, and
-	if [image: ] in any portion of slot [image: ] of the SCG, 
	the UE reduces transmission power in any portion of slot [image: ] of the SCG so that [image: ] in any portion of slot [image: ], where [image: ] and [image: ] are the linear values of the total UE transmission powers in subframe [image: ] of the MCG and in slot [image: ] of the SCG in FR1, respectively. The UE is not required to transmit in any portion of slot [image: ] of the SCG if [image: ] would need to be reduced by more than the value provided by XSCALE in order for [image: ] in any portion of slot [image: ] of the SCG. The UE is required to transmit in slot [image: ] of the SCG if [image: ] would not need to be reduced by more than the value provided by XSCALE in order for [image: ] in all portions of slot [image: ].
-	If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE expects to be configured with reference TDD configuration for E-UTRA by tdm-PatternConfig in [13, TS 36.213]. 



The above specified behavior is applicable for EN-DC with an LTE PCell and an NR PSCell, and we note that there is no special handling for the case when the NR PSCell is in unlicensed (shared) spectrum. Furthermore, we note that EN-DC with a PSCell in shared spectrum is indeed one of the agreed deployment scenarios as captured in 38.300 Annex B.3 as shown below. Based on the above, RAN1 can confirm that the RAN4 working assumption for collision of LTE RACH and NR-U RACH is in line with RAN1 spec, and the existing prioritization rules between LTE and NR RACH collision are applicable for NR-U and LTE RACH collision.[38.300 Annex B-3]
NR Radio Access operating with shared spectrum channel access can support the following deployment scenarios:
-	Scenario A: Carrier aggregation between NR in licensed spectrum (SpCell) and NR in shared spectrum (SCell);
-	Scenario A.1: SCell is not configured with uplink (DL only);
-	Scenario A.2: SCell is configured with uplink (DL+UL).
-	Scenario B: Dual connectivity between LTE in licensed spectrum and NR in shared spectrum (PSCell);
-	Scenario C: NR in shared spectrum (PCell);
-	Scenario D: NR cell in shared spectrum and uplink in licensed spectrum;
-	Scenario E: Dual connectivity between NR in licensed spectrum (PCell) and NR in shared spectrum (PSCell).
Carrier aggregation of cells in shared spectrum is applicable to all deployment scenarios.



[bookmark: _Toc111131801]Send and LS reply to RAN4 confirming that (1) the RAN4 working assumption for collision of LTE RACH and NR-U RACH is in line with RAN1 spec, and (2) the existing prioritization rules between LTE and NR RACH collision are applicable for NR-U and LTE RACH collision.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Send and LS reply to RAN4 confirming that (1) the RAN4 working assumption for collision of LTE RACH and NR-U RACH is in line with RAN1 spec, and (2) the existing prioritization rules between LTE and NR RACH collision are applicable for NR-U and LTE RACH collision.
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