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1. [bookmark: _Toc18413600][bookmark: _Toc18403966][bookmark: _Toc18404533]Introduction
In this document the common control plane aspects of RACH partitioning are discussed for SDT, RedCap, CE and RAN-slicing WIs. 
2. RA procedure and triggering
When the RACH procedure is initiated, the feature set combination applicable to a given RACH attempt shall be determined. From modelling perspective, we need to decide first which protocol layer performs the determination of the applicable feature set. One issue to consider is that there may be potentially a different BWP for some features. Currently, the understanding is that this may be applicable at least to REDCAP, whilst for SDT, this is still unclear (the understanding based on the latest RAN1 status is that for SDT separate BWP is not applicable). For now, if we assume that REDCAP UEs may be configured with RACH access on a specific BWP, then, the overall selection of feature combination may have some additional considerations. This is depicted in the table below: 
	RRC/MAC interaction for determining the applicable feature set combination applicable to a RACH procedure

	 
	SDT
	Redcap
	coverage ext
	slice indication

	SDT
	X
	Applicability of RedCap is determined by RRC layer

Applicability of SDT is determined by RRC (with some interaction with MAC)

If separate BWP is used for REDCAP, this combination works only if the separate BWP for REDCAP has both SDT and REDCAP RACH resources
	X
	Applicability of Slice Indication is determined by RRC layer

Applicability of SDT is determined by RRC (with some interaction with MAC)


	Redcap
	Applicability of RedCap is determined by RRC layer

Applicability of SDT is determined by RRC (with some interaction with MAC)

If separate BWP is used for REDCAP, this combination works only if the separate BWP for REDCAP has both SDT and REDCAP RACH resources
	X
	Applicability of RedCap is determined by RRC layer

Applicability of CE is determined within MAC layer

If separate BWP is used for REDCAP, this combination works only if the separate BWP for REDCAP has both CE and REDCAP RACH resources
	Applicability of RedCap is determined by RRC layer

Applicability of Slice Indication is determined by RRC layer

If separate BWP is used for REDCAP, this combination works only if the separate BWP for REDCAP has both Slice and REDCAP RACH resources

	coverage ext *
	X
	Applicability of RedCap is determined by RRC layer

Applicability of CE is determined within MAC layer

If separate BWP is used for REDCAP, this combination works only if the separate BWP for REDCAP has both CE and REDCAP RACH resources
	X
	Applicability of Slice Indication is determined by RRC layer

Applicability of CE is determined within MAC layer

	slice indication
	Applicability of Slice Indication is determined by RRC layer

Applicability of SDT is determined by RRC (with some interaction with MAC)

	Applicability of RedCap is determined by RRC layer

Applicability of Slice Indication is determined by RRC layer

If separate BWP is used for REDCAP, this combination works only if the separate BWP for REDCAP has both Slice and REDCAP RACH resources
	Applicability of Slice Indication is determined by RRC layer

Applicability of CE is determined within MAC layer
	X



Based on the above, the following observations can be made: 
Observation 1: RRC can determine if SDT, REDCAP, Slicing is applicable or not for a given RACH attempt
Observation 2: Applicability of CE may only be visible to MAC layer (since this depends on the instantaneous RSRP of the selected SSB)
Observation 3: If separate BWP is used for REDCAP, then, combination of any other feature with REDCAP will only work if the separate BWP for REDCAP supports such feature combination

Based on the above observations the following proposals are made: 
Proposal 1: RRC determines the applicability of SDT, REDCAP and Slicing
Proposal 2: In determining the applicability of SDT/Slicing for REDCAP UEs, RRC shall check whether SDT or Slicing is supported on the REDCAP BWP (if configured). If the REDCAP BWP doesn’t support SDT/Slicing, then SDT/Slicing shall not be selected by RRC 
Proposal 3: Once the feature set amongst SDT, REDCAP and Slicing is chosen by RRC, this feature set combination shall not change in the subsequent RACH procedure
Proposal 4: MAC determines whether CE is applicable or not for each RACH transmission attempt (based on the RSRP level of the chosen SSB for that RACH transmission attempt)
3. Overall structure for signalling
As discussed at the last meeting the RACH resource pool needs to support indication of feature combinations. Based on the above framework, it is clear that for SDT, RECAP and Slicing, the RRC will determine the RACH resource pool and hence the RACH resources will be selected within this pool in MAC layer. However, for CE, it seems this is not so straightforward. However, even if CE is supported, it would be beneficial to avoid switching between different RACH resource pools between CE and non-CE based RACH attempts. Thus, with in each RACH resource pool for a given feature set combination, RACH resources for CE may be included. Thus, the RACH resource pool for each feature set combination can include RACH resources with and without CE. 
Thus, the following general framework is proposed for RACH resource partitions: 
Proposal 5: 
a) A new structure introduced under the BWP-UplinkCommon to configure the RACH partitions 
b) Features supported on each RACH partition is indicated per RACH resource pool 
c) For SDT and REDCAP the RACH resource pool simply indicates whether or not the feature is supported on the given RACH resource pool (i.e., binary)
d) For RAN slicing the RACH resource pool should indicate which specific slice is supported (i.e., non-binary indication)
e) For CE, the separate RACH resources may be included in each of the RACH resource pool for the above combination of the feature sets

4. Conclusion and proposals
Observation 1: RRC can determine if SDT, REDCAP, Slicing is applicable or not for a given RACH attempt
Observation 2: Applicability of CE may only be visible to MAC layer (since this depends on the instantaneous RSRP of the selected SSB)
Observation 3: If separate BWP is used for REDCAP, then, combination of any other feature with REDCAP will only work if the separate BWP for REDCAP supports such feature combination

Proposal 1: RRC determines the applicability of SDT, REDCAP and Slicing
Proposal 2: In determining the applicability of SDT/Slicing for REDCAP UEs, RRC shall check whether SDT or Slicing is supported on the REDCAP BWP (if configured). If the REDCAP BWP doesn’t support SDT/Slicing, then SDT/Slicing shall not be selected by RRC 
Proposal 3: Once the feature set amongst SDT, REDCAP and Slicing is chosen by RRC, this feature set combination shall not change in the subsequent RACH procedure
Proposal 4: MAC determines whether CE is applicable or not for each RACH transmission attempt (based on the RSRP level of the chosen SSB for that RACH transmission attempt)
Proposal 5: 
a) A new structure introduced under the BWP-UplinkCommon to configure the RACH partitions 
b) Features supported on each RACH partition is indicated per RACH resource pool 
c) For SDT and REDCAP the RACH resource pool simply indicates whether or not the feature is supported on the given RACH resource pool (i.e., binary)
d) For RAN slicing the RACH resource pool should indicate which specific slice is supported (i.e., non-binary indication)
e) For CE, the separate RACH resources may be included in each of the RACH resource pool for the above combination of the feature sets
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