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1. Introduction

This is the summary for the following email discussion:
CB: # 11_Email011-NR-U
-  add RAT type?
- RAT restriction handling for primary and secondary RATs?
- rev and merge if needed; check details
(QC)

Summary of offline disc R3-201198
2. Discussion [may be moved to annex at end]
There are two input discussion documents and respective sets of CRs (2x4). I propose we start by considering each of the functional issues, below I have a list but please propose any additions if you spot anything missing. In passing, I would recommend checking and using SA2 requirements and CT specs (related to subscription in particular) as much as possible (although of course these may still change): 

1. Enforcing the primary access restrictions in 5GS
Both CRs use a similar approach i.e. attaching a new IE to the TAC (as done for NB-IOT in EPS), so perhaps this can be agreeable. 
Main difference between CRs is in the scope as 666 introduces RAT-Type with a single codepoint of "unlicensed", whereas 282 introduces RAT Information and has two code points, unlicensed and NB-IOT. Note that 282 aligns with the WI list used in the equivalent CRS in SA2 (i.e. also adds TEI-16 so scope is not limited in general to NR-U).
	Company
	Comment /Answer

	QC
	The approach of associating the IE with TAC seems common. 
We have also introduced NB-IOT as this is part of the SA2 CRs (note that like the SA2 CRs, we have also introduced a TEI16 WI in cover sheet to cover aspects that are not strictly NR-U specific, there are several).

Note also that (although it is a detail) we have used the name RAT Information for the IE. There are several reasons for this, one of them being that RAT Type is used in data volume reporting (and not reusable), and also this is not truly RAT Type as the default RAT is derived from the node ID.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2. Mobility restrictions in 5GS: general approach
Both CR sets take the approach of using IEs rather than relying on Forbidden TACs, so perhaps this could be also taken as an agreement.

There are some differences in coding. Doc 282 adds a new IE Extended RAT Restriction Information, which contains separate primary and secondary RAT restrictions. If the new IE is not present, then for backward compatibility, the existing IE continues to be used for all mobility actions. Doc 666 adds a new IE for secondary RAT only. The main difference between the two approaches is in terms of backwards compatibility, i.e. how the behaviour of rel-15 and rel-16 nodes will be controlled. 
	Company
	Comment /Answer

	QC
	Initially we considered the approach of adding a new IE for secondary only as well (this is in the November Reno submission). However after some discussion (also with co-signers), we think it is better to use an IE with both primary and secondary restrictions because:
· If not, the behaviour of rel-15 and 16 nodes is tied in specific way: it is not possible for example to have a RAT that is forbidden for primary use only in release 16 nodes, without this resulting in being forbidden for ALL usage in release 15 nodes. Conversely if you wish to restrict a RAT for secondary use only in release 16 nodes, it is not possible to have any rel-15 restrictions. NOTE we assume that the rel-15 IE applies to both primary and secondary.

· CT1 has used specifically the same approach in their specifications (new IE with independent primary and secondary; if received, legacy IE is ignored)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. Codepoints for mobility restrictions in 5GS
Below summarizes the codepoints in the two proposal, and the difference
	 
	282
	666
	Diff

	Primary
	E-UTRA, NR, NR-u
	E-UTRA, NR, E-UTRA-u, NR-u
	Need for E-UTRA-u ?

	Secondary
	E-UTRA, NR, NR-u
	E-UTRA-u, NR-u
	Need for E-UTRA-u, E-UTRA, NR


We need to discuss the reason for differences. Note that SA2 spec calls for separate restriction on NR and E-UTRA as secondary access (separate from unlicensed spectrum usage). 
	Company
	Comment /Answer

	QC
	The first point to make in this context, is that primary RAT is the RAT used during access or more generally in the PCell. 

With that our understanding, LTE-u codepoint is not required as primary RAT. 

On the other hand (checking SA2 requirements), both LTE and NR should be codepoints for secondary RAT. Also LTE-u should probably also be a codepoint in secondary RAT, as in general it is possible to use it in both MN and SN (note this is not included in the SA2 requirements, but may have been an oversight)

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4. Data volume reporting in 5GS
Both documents add two new codepoints (nr-u, e-utra-u) to RAT Type in data volume reporting. It is proposed to take this as an agreement.
	Company
	Comment /Answer

	QC
	Fine for us to take this as agreement

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5. Handover Restriction List in EPS
We have two approaches: 284 expands the use of the existing Unlicensed Spectrum Restriction to cover also NR-u; 68 adds a new IE specific to NR-u. Both approaches add to XnAP, with the difference that by adding the expanded "legacy IE" to X2AP, 285 claims to also correct an error in legacy due to possible use of LAA in the secondary.
	Company
	Comment /Answer

	QC
	When checking the SA2 CR for 23.401 (S2-1910667), this treats NR-u as another form of use of unlicensed spectrum to add to a list that includes LAA and LWA/LWIP. For example it talks of “UE's permission to use NR as a secondary RAT,  Unlicensed Spectrum in the form of LAA/LWA/LWIP/NR-U (as specified in clause 4.3.30)”. Therefore it seems to make sense to just reuse the existing IE.

The legacy IE does need to be added to X2AP, and strictly this is a quasi-correction, as the restriction could be used to stop use of LAA in SN. However this can be done using the same approach as in S1AP.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


6. Data volume reporting in EPS
Doc 669 does not add anything here. Doc 285 adds a code point for secondary RAT (unlicensed), which brings it into line with 36.413.
	Company
	Comment /Answer

	QC
	No change in TS 36.413 is needed as there is a codepoint for “unlicensed”, and no semantics.

However we see a need to add this codepoint in the data volume report for TS 36.423, since NR-u could be used in the SN.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. Summary and conclusions 

