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1	Introduction
This is the email report of [Post115-e][245][Slicing] Running NR RRC CR for RAN slicing (Huawei):

[Post115-e][245][Slicing] Running NR RRC CR for RAN slicing (Huawei)
	Scope: Create running NR RRC CR for RAN slicing based on agreements
      Intended outcome: Running CR
      Deadline: October 21th, 0900 UTC

Please add company contact details into the following table.
	Company
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2	Discussion
2.1	Overall procedures
For slice based cell reselection/RACH, the overall procedures are shown in the figure below.
[image: ]
Figure 1: basic signalling flow for slice based cell reselection and slice based RACH

For option 4, the agreements are are below. Some FFSes are to be solved by RAN2 and other WGs.
Agreements
2	Following is taken as the baseline for Solution Option 4:
The “slice info” (for a single slice or slice group) agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighboring frequencies. The following steps are used for slice based cell (re)selection in AS:

Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 
Step 1: AS sorts slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: For the selected slice assign priority to frequencies received from network.
Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining frequencies then go back to step 4.
Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
Step 8: Perform legacy cell reselection.

1: Solution Option 4 is selected for further work i.e., resolve the FFSs, send any required LSs and consequently start to draft specification CRs.

For slice based RACH, the slice specific agreements are as below:
Bulk agreements
3	Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.
5	For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.
7 	Reuse the legacy threshold for the selection between 2-step and 4-step slice initiated RACH

2.2	RAN2 impacts and discussions
Based on the RAN2 agreements made so far, the following impacts are observed:
	Impacted functionality
	Impacts

	SIB
	Add slice information, e.g. slice group, frequency priority

	RRCRelease
	Similar impacts as SIB

	RACH info in SIB1
	Add the following information:
Indicate the override flag between MPS/MCS and slicing
Slice based RACH prioritization, i.e. scalingFactorBI and powerRampingStepHighPriority



For slice info for cell reselection, the following table shows the structure. The rightmost column is FFS and it depends on the discussion on step 5 for option 4.
	SliceInfo-List

	Slice Id-1/ Slice-Group Id-1
	Supported-on-Freq-x
	Freq-x-priority
	Cell list

	
	Supported-on-Freq-y
	Freq-y-priority
	Cell list

	Slice Id-2/ Slice-Group Id-2
	Supported-on-Freq-x
	Freq-x-priority
	Cell list

	
	Supported-on-Freq-z
	Freq-z-priority
	Cell list

	…
	…
	…
	



There are some questions related to ASN.1 changes, and some tables are also provided in order to collect companies’ comments.

For legacy frequency priority mechanism, T320 is to indicate the validity of dedicated priorities.
	Timer
	Start
	Stop
	At expiry

	T320
	Upon reception of t320 or upon cell (re)selection to NR from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, upon reception of RRCRelease, when PLMN selection or SNPN selection is performed on request by NAS, when the UE enters RRC_IDLE from RRC_INACTIVE, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.



Since RAN2 agreed to introduce slice based cell reselection priorities to both SIB and RRCRelease messages, it needs to check whether a timer (like T320) is required or not.
Question 1: For slice based cell reselection priorities in dedicated signalling, is there a need to introduce a timer (like T320)?
	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



In the running 38.331 CR, the slice based cell reselection priorities has been added to SIB4 (for inter-frequency cell reselection). Currently, for intra-frequency cell reselection, the UE ignores the priority information and consider all intra-frequency cells to be the same priority.
Based on the slice info list above, the relevant frequencies may involve the serving frequency. Currently, SIB2 indicates intra-frequency cell reselection parameters and SIB4 indicates inter-frequency cell reselection parameters, so it is suggested to discuss which of SIBs are to be impacted.
Question 2: For slice based cell reselection priorities, whether the serving frequency should be involved?
	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



For Q2, if the answer is No, it seems that slice relevant parameters can be put in SIB4. If the answer is Yes, there may be the following options regarding where to put the slice relevant parameters:
Option 1: put all parameters in SIB4
Option 2: put all parameters in SIB2 and SIB4 separately, e.g. SIB2 carries parameters related to the serving frequency, and SIB4 carries others
Option 3: put all parameters in SIBs other than SIB2/SIB4
Option 4: put all parameters in a new SIB
Question 3: If the answer for Q2 is Yes, regarding where to put the slice relevant parameters, which of options are preferred?
	Company
	Preferred option(s)
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _GoBack]At RAN2#115-e, RAN2 made the following agreement. For RACH prioritization parameters, it may need to discuss whether they are per slice/slice group configuration, if Yes, it means the parameters are separate for different slice(s)/slice group(s); if No, it means the parameters are common for slice(s)/slice group(s).
5	For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.

Question 4: For slice based RACH prioritization (i.e. scalingFactorBI and powerRampingStepHighPriority), whether the parameters are per slice/slice group configuration?
	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




For the running 38.331 CR, if there are other comments, please add them in the table below or in the running CR.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




3	Conclusion
[To be added]

4	References
[1] R2-2108831, RAN2-115-e LTE 71 GHz DCCA Multi-SIM and RAN slicing (Tero)_2021-08-27-EOM2


5	List of RAN2 agreements
RAN2#115-e agreements
Slice based cell reselection

Agreements

RAN2 needs to check with SA2/ CT1 if it is alright for AS to expect to receive slice list as well as slice priority information from NAS for cell (re)selection. Ask about both slices and slice groups.


Agreements
2	Following is taken as the baseline for Solution Option 4:
The “slice info” (for a single slice or slice group) agreed to be provided to the UE in the last RAN2 meeting using both broadcast and dedicated signaling are provided for the serving as well as neighboring frequencies. The following steps are used for slice based cell (re)selection in AS:

Step 0: NAS layer at UE provides slice information to AS layer at UE, including slice priorities. 
Step 1: AS sorts slices in priority order starting with highest priority slice.
Step 2: Select slices in priority order starting with the highest priority slice.
Step 3: For the selected slice assign priority to frequencies received from network.
Step 4: Starting with the highest priority frequency, perform measurements (same as legacy).
Step 5: If the highest ranked cell is suitable (as defined in 38.304) and supports the selected slice in step 2 then camp on the cell and exit this sequence of operation; FFS: How the UE determines whether the highest ranked cell supports the selected slice.
Step 6: If there are remaining frequencies then go back to step 4.
Step 7: FFS: If the end of the slice list has not been reached go back to step 2.
Step 8: Perform legacy cell reselection.

1: Solution Option 4 is selected for further work i.e., resolve the FFSs, send any required LSs and consequently start to draft specification CRs.

Other solutions can be discussed based on company contributions (with technical analysis) next time.

After online session, it was noted that the solution 4 FFSs were not resolved. Email discussion is assigned to try to tackle those (as they may involve LS to RAN4).

R2-2108928 LS on Slice list and priority information for cell reselection	RAN2		LS out		Rel-17		NR_Slice-Core		To: SA2, CT1		Cc: SA1
· The above LS was approved after email discussion “[Post115-e][241][Slicing] Slice list and priority information for cell reselection (Lenovo)”.

Slice based RACH

Bulk agreements
3	Network based solution is introduced to resolve the issue of prioritization parameter collision with MPS/MCS, i.e., Network indicates whether slice override MPS or MPS override slice.
5	For slice based RACH prioritization, RAN2 will stick to the current baseline parameters, i.e., scalingFactorBI and powerRampingStepHighPriority, and no additional parameters for this release.
7 	Reuse the legacy threshold for the selection between 2-step and 4-step slice initiated RACH


1	A new slice grouping mechanism is introduced for RACH configuration. One slice belongs to one and only one slice group. Slice groups are assumed to be only updated when UE does Registration Update.
2	Working assumption: The mapping between S-NSSAIs and slice groups should be configured to the UE through NAS signalling. Discuss problems for cell- vs. UE-specific signalling via post-meeting email discussion. 


4	If no network indication is sent in case of slice prioritization parameter collision with MPS/MCS, it will be left to UE implementation. 

8	It is RAN2 common understanding that 4-step common RACH needs to always be supported in initial BWP for legacy UE. And whether to configure 2-step slice specific RACH only or 4-step slice specific RACH only or both is left to network configuration.


6	For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
9 	The following fallback case is supported:
–	Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
10	The following fallback cases are not supported in this release:
–	Fallback case 1: Fallback from 4-step slice specific RACH to 4-step common RACH
–	Fallback case 3: Fallback from 2-step slice specific RACH to 2-step common RACH, if neither 4-step slice specific RACH nor 4-step common RACH is configured.

6, 9, 10 will be aligned to the common RACH partitioning discussion decisions


RAN2#114-e agreements
Slice based cell reselection
1: Frequency priority mapping for each slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is provided to a UE.
Note: Signaling optimizations are not excluded.
Note: "slice may also mean "slice group"
1b: Frequency priority mapping for each of the slice (slice -> frequency(ies) -> absolute priority of each of the frequency) is part of the “slice info” agreed to be provided to the UE using both broadcast and dedicated signaling.
2: RAN2 kindly allow one more meeting cycle for understanding the necessity of Slice priority along with the following shortlisted solution directions for Idle mode mobility:
a)	Option 4): Slice priority first looping over slice-frequency combination
b)	Option 5): Maximize slice support
c)	Option 6): Frequency priority of highest priority slice with adjustment based on actually supported slice(s) in best ranked cell, without multiple iterations of cell reselection
d)	Option 7): Perform legacy cell reselection mechanism based on slice specific frequency priority
3: RAN2 consider a scenario in its work for slice specific cell (re)selection where it is possible that (Suitable) cells on the same frequency belonging to different TAs support different Slice(s).

4: Working assumption: The Best cell principle according to absolute priority reselection criteria specified in clause 5.2.4.5 of TS38.304 needs to be met also for slice specific cell (re)selection.

6: In addition to proposal 2, following aspects are FFS:
a)	Content of “Slice Info” – to what extent the information needs to be and should be provided to support the Principle in proposal 5
b)	If used, who provides the “Slice priority” (NAS/ AS, UE/ Network)
c)	Can RAN2 continue to use “intended” slice for initial registration and idle-mode mobility
d)	How UE in each of the solutions from proposal 2 uses slice info for cell reselection if both slice info and existing cell reselection priority is signaled (in the SIB and/ or dedicated signaling)


Slice based RACH

4: RAN2 confirm for a slice group, separated RO and/or separate preamble can be configured within the existing RACH-ConfigCommon and RACH-ConfigCommonTwoStepRA
5: Same as NR Rel-15 conclusion, RAN2 conclude that there is no RA-RNTI collision between slice specific RACH and legacy RACH in shared RO 
6: Same as NR Rel-15 conclusion, RAN2 conclude that the RA-RNTI collision between slice specific RACH and legacy RACH may happen in separate RO. 
Working assumption: this can be left to network implementation to resolve it (e.g. network configure RO in different time) 
FFS how many slice groups we can have and how they are indicated.


RAN2#113b-e agreements
Slice based cell reselection

Agreements

1	RAN2 aligns with SA2 assumption that support of slices in a TA is homogenous also for Rel-17 (i.e. all cells within a TA supports the same slice availability). If SA2 decides to support heterogeneous deployments, RAN2 can revisit this. 
2	The criteria for determining the cell reselection priority for inter-frequency cell reselection should not be left to UE implementation, but should be defined in the specification (just like cell reselection priorities currently). The details of slice info and how the UE determines its priority list from slice info is FFS. 
2b	FFS how to define slice priorities for reselection and how to handle conflicts between different priorities (e.g. broadcast vs. dedicated slice-specific priorities)
5	UE is only configured with either the existing dedicated priority configuration or the slice info in RRC Release.
3	In the case that slice info is also provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated slice info from RRC Release while T320-like timer is running and only if it expires that it follows the slice info in the SIB
4	In the case that existing dedicated priority configuration is provided to the UE in the RRC Release message while SIB also provides the slice info, UE follows the dedicated priority configuration while T320 is running as per legacy and only if it expires that it follows the slice info in the SIB
6	 For UE supporting slice based cell reselection, the UE should use slice info in the SIB for cell reselection if both slice info and existing cell reselection priority is broadcast in the SIB.	 


1: With regard the main solution for prioritisation for slice based cell reselection, the following topics to be the initial focus for discussion: Details of slice availability in terms of Slice grouping and frequency priority information for broadcast and RRC Release message,  usage of “intended slice” (FFS whether we use this term in specification), UE prioritisation of slice when there is more than one intended slice and how UE determines frequency priority for inter-frequency cell reselection based on these.
2: Following topics are only considered after some progress on the main solution for prioritisation for slice based cell reselection: which SIB(s) to carry slice availability, whether an LS to SA3 is needed (if SST/SD is agreed for slice info), whether SIB segmentation/on-demand is required (if new SIB is defined).
3: Other topics that have some support and could be discussed further depending on companies providing more details on the motivation and level of support: slice based reselection for MO, different RSRP/RSRQ thresholds for inter and intra-frequency slice based cell reselection, need for Validity area in RRC Release


Slice based RACH


Agreements

1    RAN2 aims to support both RO partition and preambles partition.
2    scalingFactorBI and powerRampingStepHighPriority can be configured at least in SIB (FFS for dedicated RRC signalling).
3    Network can configure slices with 4-step or 2-step (or both) RA resources.
4    Legacy 2-step RA fallback mechanism is supported. 


2: RAN2 will prioritize the discussion for slice specific RACH for IDLE and INACTIVE mode. And CONNECTED mode is down prioritized and can be considered if time allows. 
3: Slice specific RACH (including RACH isolation and RACH prioritization) is only applied for CBRA but not for CFRA.
4: To ensure the backward compatibility, it is RAN2’s common understanding that common RACH resource should be configured in initial BWP if the slice specific RACH resource is configured in initial BWP.
6: RAN2 confirms that the issue of prioritization parameter collision with MPS/MCS need to be resolved. There is UE based solution (option 1, fixed rule) or network based solution (option 2, configurable rule) or both. Discussion on pros and cons can be left to next meeting.


5.1: RACH type selection between 2-step slice specific RACH and 4-step slice specific RACH is based on a RSRP threshold.
FFS to introduce a slice specific threshold or reuse the legacy threshold.
FFS UE should first select between slice specific RA and common RA or UE should first select RA type between 2-step RA and 4-step RA
5.2: The table from R2-2104322 can be used for further discussion. 


Slice specific RACH is only applicable if there is slice information (e.g., slice group or slice related operator defined access category) available for AS layer when access. FFS on details of slice group.
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