3GPP TSG-RAN WG2 Meeting #122	R2-2305098
Inchon, South Korea, 22-26 May 2023	


Agenda item:	7.19.3
Source:	Apple
Title:	Early identification of eRedCap UE at RACH
WID/SID:	NR_redcap_enh-Core
Document for:	Discussion / Decision
Introduction 
In RAN2-121-bis-e meeting the follow working agreement was made on using LCID for the identification of eRedCap UEs by the gNB at RACH time
	
Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).





Per RANP#99 latest agreements (and updates to the WID), the eRedCap UE can be a PR1 UE or a BW3/PR3 + PR1 UE with the main difference being that eRedCap UE with a BW3/PR3 is limited to 25 PRBs for 15 kHz SCS and 12 PRBs for 30kHz SCS, while no such limitation exists for eRedCap UE with PR1 only.
	RAN99 Agreement on usage of PUSCH and PDSCH for RedCap
·   Rel-18 RedCap UE capable of 20MHz + PR1 and Rel-18 RedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, ie., 10Mbps

Note 1: Peak data rate of "Rel-18 RedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.

Note 2: PRB processing capability of "Rel-18 RedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.

Note 3: The only difference between "Rel-18 RedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers•Qm•f in order to have the same peak rate.

Note 4: The initial access procedure of Rel-18 RedCap UE capable of 20MHz + PR1 is realized by following:
Same as Rel-18 RedCap UE capable of BW3/PR3 + PR



We think the LCID based identification needs to adapt to the above requirement, and in this short paper, we propose the needed modification.
What is needed to be known to gNB at access time
Based on the above RAN-99 agreement, in our view, the gNB needs to be aware of the eRedCap with BW3/PR3 in order to ensure that the scheduling does not need to be more than the 25/12 PRBs (based on SCS). Otherwise the PR1 eRedCap is expected to behave/perform like a R17 RedCap UE (able to handle the PRBs associated with 20MHz), assuming that gNBs that support eRedCap will not schedule a data-rate that is higher than eRedCap UE can handle, until the UE capability is received.
Observation 1: Rel-18 RedCap UE capable of 20MHz + PR1 should be able to handle the scheduling that is typical of a R17 RedCap, and since the restricition is only at peak data rate, and since the gNB should not anyway schedule this until knowing about the UE capability, there is no need for the gNB to know if the eRedCap UE is capable of 20MHz + PR1, at initial access time.
 Observation 2: On the other hand, Rel-18 eRedCap: UE capable of BW3/PR3 + PR1 needs scheduling restrictions, and the gNB needs to be aware of this at initial access.
We think that the LCID based identification then needs to allow the gNB to distinguish between the eRedCap with BW3/PR3 and any other RedCap/eRedCap UE. 
Observation 3: the LCID based identification then needs to allow the gNB to distinguish between the eRedCap with BW3/PR3 and any other RedCap/eRedCap UE. 
Based on the above reasoning, we propose that the LCID codepoint that is meant to “define” the eRedCap UE, is associated with the eRedCap capable of BW3/PR3 + PR1. Any other eRedCap UE will continue to use the LCID codepoint of R17 RedCap, and UE capability will provide the gNB with the eRedCap information.
Proposal 1: two new LCID values to support Msg3 early identification for eRedCap UE are meant to identify the eRedCap capable of BW3/PR3 + PR1. 
Proposal 2: the eRedCap capable of PR1 uses the LCID codepoint of R17 RedCap UE and the gNB uses the UE capability to know about this eRedCap UE.

Conclusions
Observation 1: Rel-18 RedCap UE capable of 20MHz + PR1 should be able to handle the scheduling that is typical of a R17 RedCap, and since the restricition is only at peak data rate, and since the gNB should not anyway schedule this until knowing about the UE capability, there is no need for the gNB to know if the eRedCap UE is capable of 20MHz + PR1, at initial access time.
 Observation 2: On the other hand, Rel-18 eRedCap: UE capable of BW3/PR3 + PR1 needs scheduling restrictions, and the gNB needs to be aware of this at initial access.
Observation 3: the LCID based identification then needs to allow the gNB to distinguish between the eRedCap with BW3/PR3 and any other RedCap/eRedCap UE. 
Proposal 1: two new LCID values to support Msg3 early identification for eRedCap UE are meant to identify the eRedCap capable of BW3/PR3 + PR1. 
Proposal 2: the eRedCap capable of PR1 uses the LCID codepoint of R17 RedCap UE and the gNB uses the UE capability to know about this eRedCap UE.
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