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1	Introduction
At RAN2#113-e meeting, the following email discussion is allocated after the 1st week web conference and to be reported to the 2nd week web conference.
· [AT113-e][252][Slicing] Conclusions on slice-based RACH configuration (CMCC)
Scope: 
· Determine agreeable additional conclusions on slice-based RACH configuration for the SI, including technical justification of each and open issues not handled during the SI.
	Intended outcome: 
· Discussion summary in R2-2101975 (by email rapporteur).
	Deadline for providing comments, for rapporteur inputs, conclusions and CR finalization:  
· Initial deadline (for companies' feedback):  2nd week Mon, UTC 1200 
· Initial deadline (for rapporteur's summary):  2nd week Tue, UTC 1200

2	Slice based RACH configuration
2.1	Previous agreements
Here are the relevant agreements made at RAN2#112-e meeting [2]:
Agreements
10: The intentions and use cases for slice-based RACH configuration are as follows:
Intention 1: RA resource isolation. From marketing point of view, some of the industrial customers have the requirement for access resource isolation, in order to provide guaranteed RA resources for their sensitive slices.
Intention 2: Slice access prioritization. In R15/16, all slices are sharing the same RA resources and cannot be differentiated by network side. But some slices may need to be prioritized during the RA procedure.
11: The following solutions will be studied and captured in the TR 38.832:
Solution 1: Slice-specific separate RACH resources pool can be configured per slice or per slice group, in addition to the existing common RACH resources.
Solution 2: Slice-specific RACH parameters prioritization can be configured per slice or per slice group.
Neither solution may not be applicable to all possible slices.
Agreements made at RAN2#113-e during 1st week web conference:
Agreements
3	Slice based RACH configuration can be applied to idle/inactive UE.
4	The association between slices and slice-specific RACH resources can be configured and provided to UE in SIB and dedicated signalling.

2.2	Discussions on open issues
Here are some open issues and the corresponding proposals from companies’ contributions [3~16].
Q1: RACH resource isolation
Proposal 8 in [5]: Separated PRACH transmission occasions of time-frequency domain and preambles can be configured for slice or slice group. [5]
Question 1: Do you agree with the above proposal? Please provide comments if any. 
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	Yes for RO
	We prefer to use RO for slice specific RACH resource isolation. It is simple and has good backward compatibility for further RACH features. Meanwhile, Rel-16 adopted separate RO for 2-step RACH resource. 
For preamble, we think it needs further study. Preamble number is limited (up to 64), and some may be reserved for CFRA and some maybe reserved for on-demand SIB. We think it may bring more complexity for NW operation and spec work than RO approach. Considering RO approach can already work, we suggest to first agree to use RO. If majority prefer to study preamble, we can accept to study it in WI phase.

	ZTE
	Yes
	We understand the intention of this proposal is to introduce ROs and preambles not overlapped/shared with the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA and we think this is one potential option.
Another option is to map the slice(s) to ROs and preambles configured by RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA.
We understand both options can be considered in the WI phase.
Also to clarify it is possible for 2-step and 4-step RACH to share ROs, in which case the preambles will be differentiated.

	CATT
	Yes
	We can consider these solutions independently or mixed for the RACH resource isolation. 

	CMCC
	Yes
	We support the proposal.
We prefer to leave the flexibility for network to configure either separate RO or separate preamble for the specific slice or slice group.

	Huawei, HiSilicon
	Yes
	We see the benefits of the proposal, so we support it.

	Xiaomi
	Yes 
	Slice specific RACH resource can be differentiated via RO or preamble. 
However, for preamble, the number of preambles can be used by slices is limited. And for RO, it can be used by all preambles but can introduce extra access.
[bookmark: OLE_LINK16][bookmark: OLE_LINK14]Therefore, we prefer to configure both preambles and PRACH transmission occasions of time-frequency domain to slices to balance the access delay and preamble collision and provide flexible configuration to more slices.

Furthermore, as we states in[5], if slice based RACH resource are configured in addition to the existing common RACH resource, we should consider to resolve the collision of the RA-RNTI, otherwise, UE will be confused about which is the RACH resource pool the RAR is associated. 

	Intel
	Yes
	But further details need to be worked out on how this separation can be done, whether it will just follow the existing PRACH configuration or this is separately defined.

	OPPO
	Yes
	[bookmark: _Hlk62845245]Separate RACH resource can make gNB knows the intended slice as quickly as possible, it is good for some urgent/specific slice.

	Lenovo
	Yes but
	Depending on cell deployment (e.g. size of initial UL BWP, frequency ranges and duplexing modes) both separate and shared RA resources (i.e. shared with legacy RACH config) in time/frequency domain can be considered, same as it was done for 2-step and 4-step RA.

	Apple
	Yes
	We think both separated RO and preambles can be considered.

	Samsung
	Yes
	

	China Telecom
	Yes
	Both separated RO and preambles can be further discussed in the WI phase.

	Spreadtrum
	Yes
	We agree that slice-specific RACH resources could be RO and/or preambles.
Considering the potential fragment issue, the number of slice specific RACH resources should be limited, thus separated ROs and/or preambles for slice group is preferred. 

	Nokia, Nokia Shanghai Bell
	Yes
	We support the intention. Detailed solution for RACH resource isolation shouldn’t cause security concerns

	NEC
	Yes
	We support this proposal, which is beneficial for fast access to the intended slice

	Ericsson
	Yes, but
	Slice specific RO is ok. Slice-specific preambles would be more problematic, since already a short resource, and would need to be studied more.


Summary for Q1:
16 companies shared comments to Q1.
13 companies replied Yes.
2 company are Yes for RO. Qualcomm and Ericsson are ok for slice specific RO, since separate RO is simple and has good backward compatibility for further RACH features, but concerns about slice-specific preambles due to the limited number of preambles.
1 company replied Yes but. Lenovo replied Yes but depending on the cell deployment, both separate and shared RA resources in time/frequency domain can be considered.
Considering majority companies are supportive for both separate RO and preambles, email rapporteur suggest we try to agree on the following proposal.
[cat a] Proposal 1: Separated PRACH transmission occasions of time-frequency domain and preambles can be configured for slice or slice group.

Q2: RACH Prioritization
Proposal 10 in [5]: Existing RACH parameters prioritization (i.e. scalingFactorBI and powerRampingStepHighPriority ) can be supported as baseline for slices.
Question 2: Do you agree with the above proposal? Please provide comments if any. 
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	Yes
	It is straight forward. Other parameters can be discussed in WI phase.

	ZTE
	Yes
	

	CATT
	Yes
	

	CMCC
	Yes
	

	Huawei, HiSilicon
	Yes
	Additional RACH parameters, e.g., preambleTransMax, ra-ResponseWindow, etc. may also be considered.

	Xiaomi
	Yes
	

	Intel
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes
	For the time being we see no need to consider additional parameters such as preambleTransMax or ra-ResponseWindow. For instance, powerRampingStepHighPriority already implies a low preambleTransMax value.

	Apple
	Yes
	

	Samsung
	Yes
	

	China Telecom
	Yes
	

	Spreadtrum
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	NEC
	Yes
	

	Ericsson
	Yes
	


Summary for Q2
16 companies replied to Q2.
All the 16 companies agree with the proposal. 
In addition, Huawei commented that additional RACH parameters, e.g., preambleTransMax, ra-ResponseWindow, etc. may also be considered. But Lenovo doesn’t see the need to introduce the additional parameters.
[cat a] Proposal 2: Existing RACH parameters prioritization (i.e. scalingFactorBI and powerRampingStepHighPriority ) can be supported as baseline for slices.


Q3: Slicing Grouping
Proposal 2 in [3]: RAN2 is kindly suggested to discuss how to configure slice group(s). 
Proposal 2 in [6]: For slice-based RACH isolation and prioritisation, the gNB provides RACH configuration for one or more Access Categories from the set of Operator-defined Access Categories.
From rapporteur point of view, access category is to allocate 1 or several slices into 1 group i.e. 1 Access Category.
Question 3: Do you agree to using slice group? Whether to define a new grouping mechanism or reusing UAC access category is left to WI phase. 
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm 
	Yes
	When slice number is large, it will cause issues for both Solution 1 and Solution 2, i.e. resource fragment for RACH resource isolation and too many prioritized parameters for the UE. Therefore, slice grouping is necessary to be introduced. 
We assume that the same grouping approach and signaling can be used for slice specific cell reselection. Thus, there is no extra spec work.
With regarding to specific signaling, we prefer NAS signaling to configure UE specific slice group(s), instead of reusing access category because it is a clean solution. But we agree with Rapporteur that it is left to WI phase.

	ZTE
	Yes
	We understand 1:1 and 1:N mapping between access category and slices have already been supported and the mapping is assigned and updated via NAS signaling. 
Reusing this structure will have less impact in RAN2, CT1 and SA2 and produce a unified control for access via slices with the barring factor/time and RACH isolation/prioritization broadcasted.

	CATT
	Yes 
	We agree to group the slice for the slice information transfer and resource management in the solution in our study. So far the SA2 does not have the definition for slice group concept. They don’t manage the slice as group. We need consider how to define and use the slice group. Whether other groups need to be involved. 

	CMCC
	Yes
	Several slices may share the same cell reselection priority or RACH configuration. By categorizing the slices into a few groups, the SI load can be saved.

	Huawei, HiSilicon
	Yes
	Considering the possible large amount of slices supported by the Network, slice grouping is necessary.
While according to the analysis in R2-2101699, the operator defined access category is not suitable for indicating the slices. And we agree with Rapp that to define a new grouping mechanism can be left to WI phase.

	Xiaomi
	Yes
	Network can support hundreds of slices but RACH resource can be configured to slices is limited, it is obviously that the slice group need to be used and defined. The details can be left to WI phase.

	Intel
	Yes with comments
	For slice based RACH, we think that user defined access category is sufficient to provide one to one and one to many mapping between access category and slice.  There is no need for new slice grouping.

	OPPO
	Yes
	Considering slice number is large, we agree to using slice group. 
We also think access category can not work well, considering the reasons we provided in R2-2100894. But we agree with rapporteur to discuss the details in WI phase.

	Lenovo
	No
	It is not clear to us how slice group or AC can achieve the target of fast access to the intended slice. We think the mapping should be 1:1 and not 1:N.

	Apple
	Yes
	We think for sure the same RA resource can be used/mapped for multiple slices. Details is FFS.

	Samsung
	Yes
	We agree with Rapporteur that the specific mechanism can be left to WI phase.

	China Telecom
	Yes
	Due to the limit RA resource, it is better to introduce slice grouping. The details can be discussed in the WI phase.

	Spreadtrum
	Yes
	Considering large number of slices supported in the cell, it is necessary to use slice group to avoid the potential issues like fragment, huge size of slice RACH config info and so on. Agree with rapporteur that it should leave to WI phase.

	Nokia, Nokia Shanghai Bell
	Yes
	We support  slice grouping to limit number of slice-based settings over radio interface. We also note use of existing Access Categories is already possible, as they provide available mean across different layers (NAS/AS) to group slices and potentially avoid security issues 

	NEC
	Yes
	We think that slice grouping is necessary. However it is not clear whether the existing UAC mechanism is suitable for this slice grouping, as pointed out by Huawei, and we agree to discuss a new grouping mechanism

	Ericsson
	Yes
	Ok to leave whether to define a new grouping mechanism or reusing UAC access category is left to WI phase.


Summary for Q3
16 companies answered Q3.
Yes: 15 companies
No: 1 company. Lenovo commented that they are not clear how slice group or AC can achieve the target of fast access to the intended slice and think the mapping should be 1:1 not 1:N. 
Email Rapporteur would like to clarify that the intention for slice grouping is to save SI load size.
Qualcomm proposed to apply the same grouping approach and signaling for both slice specific cell reselection and RACH configuration.
In addition, 6 companies also share views on whether to defining a new grouping mechanism or reusing access category:
3 companies (Qualcomm, Huawei, OPPO, NEC) support to introduce a new grouping mechanism.
2 companies (ZTE, Intel) support to reuse access category. 
[cat a] Proposal 3: Slice group is supported. Whether to define a new grouping mechanism or reusing UAC access category is left to WI phase.


Q4: RA type selection for slicing
2-step RACH was introduced in NR Rel-16, which can send both msg1 and msg3 in msgA to reduce latency of RACH procedure. According to TS 38.321 [3], whether to select 2-step RACH or 4-step RACH only depends on RSRP measurement against configured threshold. However, for slice-specific RACH, some companies think it makes sense to introduce new approach to select 2-step RACH, e.g. 2 step RACH is preferred for URLLC related slice(s) to reduce RACH access latency.[3][10][12] proposed to discuss how to select RACH type.
Proposal 3 in [3]: RAN2 is kindly suggested to discuss how to select RACH type (i.e. 4-step slice-based RACH or 2-step slice-based RACH) in slice-based RACH.
Question 4.1: Do you agree RACH type selection (between 4-step slice-based RACH and 2-step slice-based RACH) should be considered for slice-based RACH? Details left to WI phase.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm 
	Yes
	Proponent 
We think 2-step RACH is a useful feature to reduce access latency. Thus, it is important to support 2-step slice specific RACH.
2-step RACH has the similar intention of slice specific RACH (i.e. reduce access latency). Thus, we think it is necessary to study how 2-step RACH and slice specific RACH co-existence. However, only RSRP is considered in Rel-16 2-step RACH type selection, we think it should be further discussed for 2-step slice specific RACH. 

	ZTE
	See comments
	We understand it is the co-existence of slice specific RACH resources and RACH type specific RACH resources that need to be considered. 
And the discussion should not be limited to the “selection”of the RACH type .  Selection between RACH type for a certain slice only happens when both 2-step RACH and 4-step RACH resources are provided for the same slice.
One possible configuration is to provide 2-step RACH resources for some slices and 4-step RACH resources for the others, in which there is no need to consider the selection of the RACH type as once the intended slice is identified, the corresponding RACH type will be determined.
We suggest to change the proposal into the following:
Co-existence of slice specific RACH resources and RACH type specific RACH resources should be considered in WI phase.

	CATT
	Yes
	The matrixed configuration may be configured for the slice and RACH type.

	CMCC
	Yes
	Considering on the low latency for 2-step RACH, we think the RACH type selection between 2-step and 4-step RACH should take slice or slice group into consideration, as well as RSRP.

	Huawei, HiSilicon
	Yes
	Slice-based RACH type selection can achieve slice access prioritization.

	Xiaomi
	Yes
	As 2-step RACH can provide fast access for some slices, e.g. URLLC slice, we agree to support RACH type selection considering slices as well as RSRP.

	Intel
	Yes
	UE can base it on the access category/slice of MO to decide whether 2-Step RACH can be used. If 2-step RACH can be applied for a slice, then RSRP based selection should then be used for the RACH type selection as per legacy. Otherwise, only 4-step RACH is applied.

	OPPO
	Yes
	[bookmark: _Hlk62848412]The combination of RACH type and slice info can be considered.

	Lenovo
	No
	As addressed in our contribution R2-2101062, R16 specifications allow the following configuration options:
	Option 
	4-step CBRA
(Type-1)
	2-step CBRA
(Type-2)

	1
	x
	

	2
	x
	x

	3
	x
	x

	4
	
	x



In case of option 1 and 4, slice-specific RA type can be either 4-step or 2-step RA.
In case of option 2 and 3, we wonder why a RA type selection is needed. In general, we think that 2-step RA should be used for slice-specific RA to achieve the target of fast access. Otherwise, it may result in a longer delay for UEs which want to access a slice for which 4-step RA resources have been configured compared to legacy UEs which use common 2-step RA resources. 

	Apple
	Yes
	Flexible configuration on whether 2 step RACH is allowed for certain slices could be beneficial.

	Samsung
	No with comment
	We do not think a new selection rule is necessary since UE can perform 2-step RACH or 4-step RACH based on the corresponding configurations.

	China Telecom
	Yes
	RACH type selection can be considered for slice-based RACH.

	Spreadtrum
	Yes
	Considering 2-step RACH is beneficial for fast access to slice services, thus RA type selection needs to be discussed.

	Nokia, Nokia Shanghai Bell
	See comments
	We believe 2-step RACH should not be excluded from the considerations. If the UE accessing a slice supports also 2-step RACH, it would be obviously applied and at the same time could enable faster access to the cell.

	NEC
	Yes
	We support RACH type selection for slice-based RACH. In [14], we propose to use slice-based RSRP thresholds for selection between 2-Step and 4-Step RA for RACH prioritization. With this, RACH type selection can be more flexible.

	Ericsson
	Yes
	This can be considered


Summary for Q4.1
16 companies shared comments on Q4.1.
Yes: 13 companies. 2-step RACH is a useful feature to reduce access latency for some slices.
No: 2 companies. Lenovo, Samsung don’t think a new selection rule is needed, since UE can perform 2-step RACH or 4-step RACH based on the corresponding configurations.
N/A: 1 company. ZTE commented that the co-existence needs to be considered and proposed to reword the proposal as “Co-existence of slice specific RACH resources and RACH type specific RACH resources should be considered in WI phase.”
Email Rapporteur thought the main controversial point is whether a new selection rule need to be introduced and we can leave it to WI phase. It seems there is no objection on that the co-existence of slice specific RACH configuration and 2-step/4-step needs to be considered, as proposed by ZTE.
[cat b] Proposal 4.1: For slice specific RACH, how to perform RACH type selection (e.g., 2-step & 4-step) should be considered in WI phase.

If you agree to discuss 2-step slice-based RACH, there is another issue on fallback mechanism. Fallback mechanism to 4-step RACH was specified for 2-step RACH in NR Rel-16: when the number of msgA transmission failure is beyond the configured threshold, the UE will use 4-step RACH instead. If you agree to discuss 2-step slice-based RACH, [3] proposed that there may have below 4 type of RACH:
1) 2-step slice-based RACH
2) 4-step slice-based RACH 
3) 2-step common RACH 
4) 4-step common RACH
Question 4.2: If you agree Question 4.1, do you agree fallback mechanism (e.g. 2 step slice-based RACH fallback to 4-step slice-based/common RACH) should be considered for slice-based RACH? Details left to WI phase.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm 
	Yes
	Proponent 
Fallback mechanism is necessary for 2-step RACH. As long as we support 2-step slice specific RACH, we need to study its fallback mechanism in WI phase (e.g. whether to fallback to 4-step slice specific RACH or 4-step common RACH).   

	ZTE
	See comments
	We understand the UE behavior in initiating random access should be discussed and clarified in stage 3 if the slice specific RACH resources (can either be 4-step RACH resources or 2-step RACH resources) is provided and it seems too early to call it a “fallback” mechanism.
As mentioned under Question 4.1, there would be no fallback from 2 step slice-based RACH fallback to 4-step slice-based if 2-step RACH resources are provided for some slices and 4-step RACH resources are provided for the others.
We suggest to change the proposal into the following:
The UE behavior in initiating random access should be discussed and clarified in WI phase if the slice specific RACH resources are provided.

	CATT
	Yes 
	The fallback for 2 step RACH should be supported when slice specific RACH configured. How to fallback can be study in WI phase

	CMCC
	Yes
	This is kind of stage 3 details. If 2-step slice-based RACH is supported, we agree the fallback should be considered in WI phase.

	Huawei, HiSilicon
	
	On one hand, we see some benefits for doing fall back solutions, and on the other hand, we think the proposal in Q4.1 is more important so that maybe Q4.2 is lower priority (or may be further considered in WI phase).

	Xiaomi
	Yes
	We agree with QC that if slice based RACH type selection is supported, the fallback mechanism is necessary, but the details of how to fallback need further study in stage-3.

	Intel
	Yes
	Fallback mechanism should be used if 2-step RACH attempt fails (e.g. Only MsgA PRACH is received and not the MsgA PUSCH). 

	OPPO
	Yes
	The fallback mechanism should be considered if we support 2-step slice-specific RACH. The details can be discussed and resolved in WI phase.

	Lenovo
	
	Currently, it is not clear what is better in terms of performance: 1) fallback to 4-step RA or 2) no fallback and after “N” msgA retransmission (preamble and PUSCH) the UE retries on 2-step RA in accordance with scalingFactorBI.

	Apple
	Yes
	Even for the slices with only 2 step RACH allowed, the fallback to 4 step is still needed. Details can be discussed later.

	Samsung
	No with comment
	As Q 4.1, UE can follow the fallback mechanism based on the corresponding configurations.

	China Telecom
	Yes
	If 2-step RACH is allowed for slice-based RACH, the fallback mechanism is needed.

	Spreadtrum
	Yes
	The fallback mechanism is needed if 2/4 RA type selection is supported. The details can be discussed in WI phase.

	Nokia, Nokia Shanghai Bell
	
	[bookmark: _Hlk63105249]It should be assumed that regular procedures for RACH fallback procedure apply. If there is anything specific needed for slice based RACH is FFS.

	NEC
	Yes
	We agree that a fallback mechanism should be considered in the TR and that this can be solved in the WI phase

	Ericsson
	Yes
	Fallback is need, can be discussed in WI phase.



Summary for Q4.2
16 companies replied to Q4.2.
Yes: 11 companies. The supporting companies comments it necessary to support 2-step RACH fallback in stage-3 phase.
No: 1 company. Samsung commented that UE can follow the fallback mechanism based on the corresponding configurations.
N/A: 4 companies. ZTE suggest to reword the proposal as “The UE behavior in initiating random access should be discussed and clarified in WI phase if the slice specific RACH resources are provided”. Lenovo commented there is also another approach to retry 2-step RACH instead of fallback. Nokia commented that the regular procedures for RACH fallback procedure is assumed to apply, and whether there is anything specific needed for slice based RACH is FFS.
Since this is stage-3 issue, email rapporteur suggests to keep the 2-step RACH fallback open, and can be discussed based on contributions in WI phase.
[cat c] Proposal 4.2: The fallback mechanism will be discussed in WI phase, e.g. whether to support 2 step slice-based RACH fallback to 4-step slice-based/common RACH.


Tdoc [10] also discussed that, in legacy, RA prioritization for several scenarios, i.e. HO, beamFailureRecovery and special UE (i.e. MPS and MCS UE) is already supported. If multiple sets of RA parameters are configured, i.e. slice-specific RA prioritization is configured together with legacy RA prioritization, one left issue is which set of RACH parameters to be chosen. For example, in case that UE is in idle/inactive mode and both slice-specific RA prioritization and access identity-specific RA prioritization are configured, UE behaviour should be specified on which set of RACH parameters to be prioritized.
Proposal 4 in [10]: RAN2 considers to solve the collision in case that slice-specific RA prioritization is configured with legacy RA prioritization, i.e. it should be specified that which set of RA parameters to be prioritized.
Email rapporteur tend to think this is kind of issue to be solved in WI phase, and would like to check with companies’ views.
Question 4.3: Do you agree that the collision in case that slice-specific RA prioritization is configured together with legacy RA prioritization (e.g. MPS & MCS UEs) need to be solved in WI phase, i.e. to specify which set of RA parameters to be prioritized?
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm 
	
	We tend to think it is a kind of legacy issue which has to be resolved in stage 3 if slice-specific RA prioritization is finally agreed in normative phase. But if majority think we should make conclusion right now, we are also fine. 

	ZTE
	
	We understand the UE behavior will anyway be discussed and clarified in stage 3 if slice specific RACH prioritization is provided. 
If companies insist, we can have a proposal with something like:
The UE behavior in initiating random access should be discussed and clarified in WI phase if the slice specific RACH prioritization is provided.

	Perspecta Labs
	
	We think this can be resolved in stage 3 during normative text development. We think that MPS RA prioritization would typically override the slice-specific RA prioritization but there could be corner use cases where it does not make sense to do so. Some programmability to whether override is implemented in the slice would cover all use cases. 

	CATT
	
	We would like to suggest we discuss it in stage 3, WI phase

	CMCC
	Yes
	This is kind of stage 3 details and will be addressed in WI phase.

	Huawei, HiSilicon
	
	Can be handled in stage-3 in WI phase.

	Xiaomi
	
	We agree with above comments that the issue can be considered and solved in stage-3.

	Intel
	
	Agree with others that this can be further studied in Stage-3 of the WI phase

	OPPO
	Yes
	[bookmark: _Hlk62846876][bookmark: _Hlk62848848]In our understanding, it is an issue which has to be resolved if we support slice-specific RACH prioritization. It is also confirmed by some companies provided comments above. We think we can confirm the issue, then discuss it in WI phase. 

	Lenovo
	
	We wonder whether the scenario is real an issue. But we are ok to clarify it in the WI phase.

	Apple
	
	Can be left to stage 3.

	Samsung
	
	We have same view as other companies that this can be discussed  in stage 3.

	China Telecom
	
	Can be further discussed in stage 3.

	Spreadtrum
	
	We agree to discuss the collision issue in WI phase.

	Nokia, Nokia Shanghai Bell
	Not sure the conflict exists
	In general, two kind of access attempts (MPS/MCS vs slice-based) are subject for prioritization. We trust MPS/MCS UEs wull get priority that wont be worse than slice priority. Thus, potential conflict may be minor thing. Which priority is more important or resolution on potential conflict (if any) can be left to detailed stage 3 implementation.

	NEC
	
	We agree with the other companies that this can be left for the WI phase

	Ericsson
	
	Can be discussed in WI Phase


Summary for Q4.3
17 companies replied to Q4.3.
[bookmark: _Hlk63096894]16 companies agree that this is stage-3 issues and will be resolved in WI phase. 
Nokia commented that the MPS/MCS UEs will get priority that won’t be worse than slice priority, so not sure the conflict exists, and ok to leave details to WI phase.
[cat c] Proposal 4.3: The collision in case that slice-specific RA prioritization is configured together with legacy RA prioritization (e.g. MPS & MCS UEs) will be solved in WI phase.


Q5: Co-existence for solution 1 & 2
It seems solution 1 & 2 are not conflict with each other and both can be specified. Companies are invited to confirm with this understanding.
Q5: Do you agree the solution 1 & 2 can work together?
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm 
	Yes
	We don’t see any confliction of these two solutions. One solution can be another solution’s supplement. For example, a group of slices with latency requirement can be configured with a set of prioritized RACH parameters. Within the group the slice with highest latency requirement (e.g. URLLC) can be allocated with an isolated RACH resource. 

	ZTE
	Yes
	No confliction of the two solutions.

	CMCC
	Yes
	The two solutions are not conflict with each other and both can be configured in one cell. Network side has the flexibility to configure either solution 1 or solution 2 to one specific slice or slice group.

	CATT
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Xiaomi
	Yes
	We agree that there is no collision between two solutions.
Solution1 means slice has dedicated RACH resource and solution2 means multiple slices sharing the same RACH resource but have different RACH prioritization.
As we analyzed in [5], considering that solution1 can provide guaranteed RACH isolation while solution2 can not, we think the solution 1 can be considered as baseline, and limited by the RACH resource, the slice specific RACH resource may be configured per slice group, then the solution2 can be considered as supplemental solution of solution1 to provide more flexible and differential RACH configuration.

	Intel
	Yes
	

	OPPO
	Yes
	

	Lenovo
	No
	If solution 1 is configured in the cell, then there is no need for solution 2.
Solution 2 makes sense if there are no sufficient resources in the initial UL BWP to configure slice-specific RA resources.

	Apple
	Yes
	

	Samsung
	Yes
	

	China Telecom
	Yes
	

	Spreadtrum
	Yes
	The two solutions can work together. If RACH resources is configured for slice group which contains several slices, the RACH parameter prioritization can be used to serve the prioritized slice in the slice group.
As mentioned in R2-2100662, unnecessary signaling overhead could be avoided. It is unnecessary to configure RACH parameters prioritization to one slice if it has been configured with a dedicated RACH resources for itself.

	Nokia, Nokia Shanghai Bell
	Yes
	In our view the two solutions could work independently, but in a complementary way 

	NEC
	Yes
	

	Ericsson
	Yes
	


Summary for Q5
16 companies replied to Q5.
Yes: 15 companies. 15 companies thought there is no collision between the two solutions. The two solutions could work independently, but in a complementary way.
No: 1 company. Lenovo commented that If solution 1 is configured in the cell, then there is no need for solution 2.
Email rapporteur would like to further clarify that the proposal is to say we will not prevent to configure slice 1 with solution 1 and configure slice 2 with solution 2 in one cell. 
[cat a] Proposal 5: Solution 1 & 2 can work independently in a complementary way.


Q6: Conclusion for slice-based RACH configuration
Proposal 1 in [16]: Both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work. (And the details are depending on the summary of the above questions.)
Q6: Do you agree the above conclusion? If not, please also provide the suggested conclusion.
	Company
	Agree or not (Yes/No)
	Comments

	Qualcomm
	Yes
	We see majority companies support these two solutions. And these two solutions are not mutual-exclusive. So, both can be recommended for normative work.

	ZTE
	Yes
	Both recommended for normative work.

	CMCC
	Yes
	Both recommended for normative work.

	CATT
	Yes
	Both recommended for normative work

	Huawei, HiSIlicon
	Yes
	Based on the report R2-2101802, we think majority companies are ok with these two solution, so we agree that both are recommended for normative work.

	Xiaomi
	Yes
	Both recommended for normative work.

	Intel
	Yes
	

	OPPO
	Yes
	

	Lenovo
	Yes but
	We are concerned about the number of open issues and details which need to be clarified in the WI phase. Further issues/details include, e.g. max number of slice configurations, support of RAN sharing.

	Apple
	Yes
	

	Samsung
	Yes
	

	China Telecom
	Yes
	

	Spreadtrum
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	NEC
	Yes
	Since both solutions can work together and solve different of the highlighted issues, we agree to support both for normative work.

	Ericsson
	Yes, but
	[bookmark: _Hlk63105918][bookmark: _Hlk63105943]We are concerned about the number of open issues (some down-selection might be needed), as well as impact from other potential Rel-17 WIs on the RACH procedure. 


Summary for Q6.
16 companies replied to Q6.
Yes: 14 company. 14 companies agree that both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work.
Yes, but: 2 company. Lenovo and Ericsson concerned about the number of open issues (some down-selection might be needed) and details which need to be clarified in the WI phase, e.g. max number of slice configurations, support of RAN sharing, and impacts from other potential Rel-17 WIs on the RACH procedure.
Email rapporteur is optimistic on the open issues listed above. Because we still have 1 year for WI phase and the open issues for slice-based RACH configuration seems not so controversial.
[cat a] Proposal 6: Both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work.


3	Conclusion
Here are the summarized proposals for this email discussion.
Here are cat-a proposals:
[cat a] Proposal 1: Separated PRACH transmission occasions of time-frequency domain and preambles can be configured for slice or slice group.
[cat a] Proposal 2: Existing RACH parameters prioritization (i.e. scalingFactorBI and powerRampingStepHighPriority ) can be supported as baseline for slices.
[cat a] Proposal 3: Slice group is supported. Whether to define a new grouping mechanism or reusing UAC access category is left to WI phase.
[cat a] Proposal 5: solution 1 & 2 can work independently in a complementary way.
[cat a] Proposal 6: Both solution 1 and solution 2 for slice-based RACH configuration are recommended for normative work.

The following proposals are mainly related with some stage-3 details that need to take into consideration in WI phase. And email rapporteur suggest we can capture the following proposals into TR as open issues for WI phase.
[cat b] Proposal 4: The following open issues are captured in the TR and will be considered in WI phase:
a) For slice specific RACH, how to perform RACH type selection (e.g., 2-step & 4-step)
b) The fallback mechanism, e.g. whether to support 2 step slice-based RACH fallback to 4-step slice-based/common RACH.
c) The collision in case that slice-specific RA prioritization is configured together with legacy RA prioritization (e.g. MPS & MCS UEs).


4	Reference
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[2] RAN2-113e LTE DCCA Mobility RAN slicing and Multi-SIM (Tero)_2021_01_26_1900
Contributions for slice based RACH configuration
[3] R2-2100129	Discussion on candidate solutions of slice-based RACH	Qualcomm Incorporated
[4] R2-2100363	Consideration of slice based RACH	Intel Corporation
[5] R2-2100424	Considerations on the solutions of slice based RACH configuration	Beijing Xiaomi Software Tech
[6] R2-2100599	RACH prioritisation for slices	Nokia, Nokia Shanghai Bell
[7] R2-2100662	Consideration on slice based RACH configuration	Spreadtrum Communications
[8] R2-2100705	Remaining issues on RACH configuration	vivo
[9] R2-2100878	Discussion on slice based RACH and cell barring	Apple
[10] R2-2100895	Consideration on slice-specific RACH	OPPO
[11] R2-2100929	Consideration on slice-specific separate RACH resources pool	Samsung Electronics
[12] R2-2101062	Considerations on solutions for slice-specific RACH configuration	Lenovo, Motorola Mobility
[13] R2-2101195	Consideration on the slice specific RACH configuration	ZTE corporation, Sanechips
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5	Contact
Since upload announcement is not mandatory required, indicating contact person is helpful in case companies would like to offline. The same list as last email discussion is copied here, please correct the list if contact person is changed.
	Company
	Name
	Email

	Qualcomm
	Peng Cheng
	chengp@qti.qualcomm.com

	Huawei
	Jun Chen
	jun.chen@huawei.com

	OPPO
	Zhe Fu
	fuzhe@oppo.com

	Vodafone 
	Manook Soghomonian 
	Manook.soghomonian@vodafone.com 

	Intel
	Seau Sian Lim
	seau.s.lim@intel.com

	Nokia
	Gyorgy Wolfner
	gyorgy.wolfner@nokia.com

	CMCC
	Ningyu Chen
	chenningyu@chinamobile.com

	Xiaomi
	Xiaofei Liu
	liuxiaofei@xiaomi.com

	Fujitsu
	Ohta, Yoshiaki
	ohta.yoshiaki@fujitsu.com

	Apple
	Yuqin Chen
	yuqin_chen@apple.com

	ZTE
	Yuan Gao
	gao.yuan66@zte.com.cn

	SoftBank
	Katsunari Uemura
	katsunari.uemura@g.softbank.co.jp

	KDDI
	Hiroki Suezaki
	hi-suezaki@kddi.com

	Samsung
	Hyunjeong Kang
	hyunjeong.kang@samsung.com

	Ericsson
	Håkan Palm
	Hakan.l.palm@ericsson.com

	LGE
	HyunJung Choe
	stella.choe@leg.com

	Futurewei
	Hao Bi
	Hao.bi@futurewei.com

	Sharp
	Art Ishii
	ishiia@sharplabs.com

	Spreadtrum
	Xiaoyu Chen
	xiaoyu.chen@unisoc.com

	Turkcell
	İzzet Sağlam
	Izzet.saglam@turkcell.com.tr 

	CATT
	Chunlin Ni
	nichunlin@catt.cn 
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