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1. Introduction
The Power class related to UL MIMO and other related requirements had been listed in a separate agenda in RAN4#94-e-bis meeting, and intensive discussions were held which was documented in Email summary [1]. A WF [2] was also agreed. Though there is still solid progress in per-UE level UL MIMO emission requirements, the main issues are still unsettled. The most controversial one could be the applicable Release of TxD. 
Though agreements were made for Rel-16 in eMIMO as in [3], it was also clarified that was Rel-16 only and would not impact Rel-15. As summarized in [1], there is clear divergent and strong view on whether TxD should be allowed as a UE implementation for Rel-15 UL MIMO PC2 UE and all the options are still open.

In order to overcome this difficult situation, in this contribution, after studying some similar situation, it is proposed to consider release independent for TxD as a compromise and move forward.

2. Discussion
2.1 Considerations for Release Independent
Since LTE R8, the Release independent is become a very effective tool to introducing requirements in frozen releases and TS 36.307 was dedicated for this. NR has introduced 38.307 and the following definition is provided:

release independent: applicable to some frozen releases, starting from a certain release Rel-M

NOTE 1:
Normally, a feature is introduced only in the latest open release Rel-N and future releases are based on the previous one so that future releases inherit the requirements of this feature. Introducing a feature "in a release independent way from Rel-M onwards" (M<N) means it was decided by TSG RAN that this feature would be also beneficial in previous, already frozen releases starting with Rel-M until Rel-(N-1). In order to avoid touching TS 38.101 [2-5] or TS 38.133 [6] of these frozen releases, the corresponding requirements are captured in TS 38.307 via pointers to [2-5] or [6] of the release in which the feature was introduced.

It can be seen that it is a tool that could introduce a feature in later release into earlier one. 
Observation 1: Release independent could be used to introduce a feature standardized in later release into frozen earlier releases if deemed beneficial while avoid touching frozen core spec.
Apart from band, band combinations, power classes (for NR), there are also other release independent features in LTE and one particular feature which is interesting here is “RF and performance requirements for 4Rx UEs” as in TS 36.307. 
Table 3A.4-1: Additional requirements of other release independent features

	Feature
	Release

independent from
	Requirements to be fulfilled

(see 36.307 of the REL when the feature was introduced)
	Further information

	RF and performance requirements for 4Rx UEs
	Rel-10
	Table C.1-1, Table C.2-1 for single carrier and Table C.1-2, Table C.2-2 for CA
	REL-13 WI LTE_4Rx_AP_DL introduced:

- single carrier RF requirements for bands 1, 2, 3, 7, 20, 39, 41, 42: see Table C.1-1

…..


4 Rx was not considered by RF requirements for LTE until Rel-13. However, gradually this was regarded as a useful implementation but better use it would need some specification work. For this feature, Rel-13 and Rel-14 4Rx RF and performance requirements were allowed to be declared and used from Rel-10 UE. In the release independent analysis in [4][5], it has been pointed out this feature could be divided to 2 parts, one is physical 4Rx which is more RF related, and another one is 4 layers in DL which is more BB related. There is the following analysis:
From ASN.1 perspective, there would be no impact of the introduction of 4 Rx on it. Thus, ideally, it may be possible for UEs with completely new Release 8 chipset implementing 4 Rx to support this 4 Rx feature. This, however, may not be realistic.

In the end both 4 Rx and 4 layers in DL were applied release independent from Rel-10 onwards. It can be seen that for a “pure” physical implementation which do not have ASN.1 perspective made 4 Rx applicable release fairly flexible. 

Observation 2: “4 Rx” feature were introduced late in LTE which is an (enhanced) implementation that have different requirements, a release independency have been introduced from Rel-13 to Rel-10.
After checking RAN5 status, various RAN5 Rel-10 test cases were revised to accommodate this 4Rx feature. E.g. new connecting diagram and notes for requirements. There are also new test cases which is also from Rel-10 to test new requirements such as maximum input level as in TS 36.521-1. Although it is applied from earlier release, the real specification development is in Rel-13/14 time frame. The following example is copied below.
7.3A.1
Reference sensitivity level for CA (intra-band contiguous DL CA and UL CA)......

7.3A.1.2
Test applicability

This test case applies to all types of E-UTRA UE release 10 and forward that support intra-band contiguous DL CA and UL CA.

……
1.
Connect the SS to the UE antenna connectors as shown in TS 36.508[7] Annex A Figure group A.32 as appropriate if the UE supports 2 Rx antennas or Figure A.80 if the UE supports 4 Rx antennas in the band.

Observation 3: RAN5 have implemented the release independent feature in test cases which would apply to earlier releases.

2.2 Similarity of TxD with 4Rx
Actually we see many similarities between TxD and 4 Rx, and TxD may also suitable to be treated similarly. 
a. Closely related to band and implementation architecture, no direct relation to RAN1/2 features;

b. Initially not been sufficiently considered and lack of performance and test spec support;

c. Main impact is test procedure and some requirements may also need adjustment;

d. No ASN.1 impact and no need for signalling;

e. Considered to be a useful feature that would be helpful in earlier release;

Based on these, there is following observation:

Observation 4: There are a number of key similarities between TxD and 4Rx, and Tx Diversity is potentially suitable for release independent.

2.3 Possible Scheme and Merits
Based on previous analysis, the following scheme based on release independent is proposed:
· Introduce specification changes for TxD in Rel-16

· Define TxD as a release independent feature which is from Rel-15

· Restrict the TxD mentioned here to 2Tx

· Refine/Define test cases in RAN5 for this feature

This compromise is also acceptable for us. Anyway, we should do some change for UL MIMO emission requirements based on last meeting’s WF and Rel-15 RAN4 and RAN5 spec needs to be changed.

In a word, the following proposal is provided:
Proposal: As a compromise, introduce specification changes for 2Tx TxD in Rel-16, meanwhile define it as release independent from Rel-15. 
Or we can still directly introduce TxD into Rel-15 spec and UL-MIMO emission requirements and test cases need to be changed anyway. 
Based on this compromised proposal, new draft LS to RAN5 was also raised in this meeting.
This may be served as a compromised solution to go forward and could achieve the following objectives:

Observation 5: The following effects could be achieved by the proposal:

a. No need to change Rel-15 requirements.

b. More room for analysis in Rel-16 and possibly also for RAN5 and TE vendors.
c. Rel-15 UE implement TxD can have requirements and adaptable test cases.

If this is still not work, we may have to go back to where have started from.

2.4 Things remains
Admittedly, introduce new release independent features should be cautious and TxD may have its own characteristics and more study may still be needed. 
A draft revision of 38.307 (R15) is attached. If deemed a viable solution, formal CRs could be prepared.

3. Conclusion

This paper discussed the TxD applicability for Rel-15 in SA. The following observations and proposals were provided:
Observation 1: Release independent could be used to introduce a feature standardized in later release into frozen earlier releases if deemed beneficial while avoid touching frozen core spec.
Observation 2: “4 Rx” feature were introduced late in LTE which is an (enhanced) implementation that have different requirements, a release independency have been introduced from Rel-13 to Rel-10.
Observation 3: RAN5 have implemented the release independent feature in test cases which would apply to earlier releases.

Observation 4: There are a number of key similarities between TxD and 4Rx, and Tx Diversity is potentially suitable for release independent.

Proposal: As a compromise, introduce specification changes for 2Tx TxD in Rel-16, meanwhile define it as release independent from Rel-15. 
Or we can still directly introduce TxD into Rel-15 spec and UL-MIMO emission requirements and test cases need to be changed anyway. 
Observation 5: The following effects could be achieved by the proposal:

a. No need to change Rel-15 requirements.

b. More room for analysis in Rel-16 and possibly also for RAN5 and TE vendors.

c. Rel-15 UE implement TxD can have requirements and adaptable test cases.

Based on this compromised proposal, new draft LS to RAN5 was also raised in this meeting. A draft TP is also listed in the Annex.
There is still details to be worked out. But if still not work, we would have to once more go back to where have started.
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Annex Draft TP for 38.307 (R15)
5.4
Other release independent features for NR frequency range 1
This clause covers requirements for a Rel-15 UE coming from all other release independent features that are not covered under clause 5.1, 5.2 and 5.3.

Table 5.4-1: Additional requirements of other release independent features for NR frequency range 1
	Feature
	Release

independent from
	Requirements to be fulfilled

(see 38.307 of the REL when the feature was introduced)
	Further information

	Transparent TxD (2Tx)
	Rel-15
	TBD
	TBD
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