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1	Introduction
There was a discussion on intra-band combination for NR CA and MR-DC in RAN4#88Bis (Chengdu, China). While the approved LS (R4-1813862) was sent out to other working groups, we believe the reply LS was not based on RAN4 understanding and consensus. This paper explains what happened in RAN4#88Bis and provides our view on the Question 3.

2	Discussion
2.1 Status of R4-1813862 in RAN4#88Bis

RAN4 discussed the topic (R4-1812457) on Monday morning (10/8/2018) during Main session. For the rest of the week, RAN4 continued discussing the topic via email reflector. Intel shared our views and suggestions related to the Question 3 “Handling of TA in Synchronous MR-DC” on Tuesday which was incorporated in an early draft. On Thursday, Intel once again provided comments and concerns for the same topic. 

[bookmark: _GoBack]Unfortunately, the final version of the reply LS (R4-1813862) was approved on Friday (10/12/2018) in the Main session without addressing the concerns during email discussion in Question 3 related responses. We were informed the RAN4 Chairman’s decision was made based on the comments that there was no concern or objection from other company. Meanwhile, Intel delegate was told the reply LS was noted and decision will be made in RAN4#89. And, this is why we were absent from the discussion in Main session. Obviously, some misunderstanding and miscommunication were there. It is proposed that RAN4 continues discussing Question 3 and informs other working group to ignore Question 3 related content in R4-1813862 (R2-1816048).

Complete email discussion records are in the appendix for reference.

Proposal: Send LS RAN1 and RAN2 to ignore the reply to the question 3, and RAN4 continues discussing the question 3 during RAN4#89.


2.2 Technical considerations on transmission timing difference analysis

In TS38.133 the clarification for intra-band EN-DC is defined as below,
	7.5.3	Minimum Requirements for intra-band EN-DC

For intra-band EN-DC, only collocated deployment is applied.
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1 provided the UE indicates that it is capable of asynchronous EN-DC  [16]. The requirements for asynchronous EN-DC are applicable for E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band asynchronous EN-DC.
No requirement on maximum uplink transmission timing difference is applicable for synchronous EN-DC.



There is no motivation to define the requirement for MTTD in the current RRM spec even though UE could see up to 3us timing difference at downlink. The main reason is, this 3us timing difference for MRTD requirement on DL is purely from the TAE at network transmitter side rather than the propagation delay difference. Since collocated deployment is applied, intra-band EN-DC has same propagation path delay between CGs and UE doesn’t need to artificially reflect this timing difference at the UE transmitter side. Moreover, differentiating Tx timing for CGs would cause timing misalignment at the network receiver side on UL as well, which will include TAE in MRTD and UE DL timing estimation error. 
Overall, since propagation delay are same between two CGs in intra-band EN-DC case, we could just use the identical timing for UE Tx on both CGs, e.g. use PCell timing, to avoid potential issues (receiving timing misalignment) at network side and to save UE efforts to only maintain one single uplink transmission timing. 
The reply LS shall be based on the current RAN4 spec and the following answer to RAN2 LS is proposed by Intel:

	3. Handling of TA in Synchronous MR-DC
RAN4 has defined both synchronous and asynchronous operations for intra-band EN_DC combinations (supporting asynchronous operation is up to UE capability). For intra-band EN-DC, only collocated deployment is applied. No requirement on maximum uplink transmission timing difference is applicable for this synchronous case. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response. 




3	Conclusions
In this paper, we explained the situation in RAN4#88Bis on the reply LS (R4-1813862) and provided our technical justification. We made the following proposal:

Proposal: Send LS RAN1 and RAN2 to ignore the reply to the question 3, and RAN4 continues discussing the question 3 during RAN4#89.


4	Appendix – Email discussion record

	
[bookmark: _____replyseparator]From: Cui, Jie [mailto:jie.cui@INTEL.COM] 
Sent: Thursday, October 11, 2018 2:27 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC

Hi Imadur,

Thanks for your comments. I think that’s one of the interpretations based on the MRTD requirement in TS38.133. But that’s not aligned with the current MTTD requirement in TS38.133. I understand you want to revise the TS38.133 in your paper, but I think the LS reply shall be based on the existing RAN4 agreements unless the CR is approved.

Secondly, based on current RRM requirement, UE is allowed to use PCell DL timing to derive the TX timing for both CGs. 3us timing difference on DL at UE receiver side is because of TAE at NW Tx side, but the actual propagation path is same for CGs in this case, so I don’t see the benefit to differentiate Tx timing for two CGs at UE Tx side, which will artificially make an timing difference of 3us at NW receiver side.

Best Regards,


Jerry(Jie) Cui
Intel

From: Imadur Rahman [mailto:imadur.rahman@ERICSSON.COM] 
Sent: Thursday, October 11, 2018 5:09 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC

Hi Jerry, 

In Rel-15, we have defined both synchronous and non-synchronous intra-band EN-DC (and same will follow for NE-DC too I believe). For intra-band cases, only collocated deployment are allowed in Rel-15. Thus, the MRTD only consist of BS TAE, since Δprop is zero in this case. Thus, we have 3us MRTD.

In this meeting, we have two papers on defining MTTD for this case, please see these papers:
	R4-1813341.zip
	7.11.6.1
	MTTD requirements for intra-band synchronous EN-DC
	Ericsson

	R4-1813342.zip
	7.11.6.1
	Draft CR for TS 38.133: MTTD for intra-band synchornous EN-DC
	Ericsson



In our understanding, even in the collocated case, the CGs can have different radio paths/chains (i.e. not including the propagation path) which can motivate different TA management on the two CGs. In addition, we also argue that, UL timing follows the DL timing in any case, thus we need to define an MTTD if an MRTD is defined. So, we propose to update the spec in R4-1813342. 

So, our proposal is to reflect this in the LS that, this will still be discussed.   

Regards, >> Imad 

From: Cui, Jie <jie.cui@INTEL.COM> 
Sent: den 11 oktober 2018 16:59
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC

Hi John,

Sorry for late response. Just from RRM perspective, the spec text related with question 3 in TS38.133 is as below,

For intra-band EN-DC, only collocated deployment is applied.
The UE shall be capable of handling a maximum uplink transmission timing difference between E-UTRA PCell and PSCell as shown in Table 7.5.2-1 provided the UE indicates that it is capable of asynchronous EN-DC  [16]. The requirements for asynchronous EN-DC are applicable for E-UTRA FDD- NR FDD and E-UTRA TDD- NR TDD intra-band asynchronous EN-DC.
No uplink transmission timing difference is applicable for synchronous EN-DC.

Since the TA things are mostly related with the timing difference on uplink, we ‘d better to reflect the current RAN4 spec text related with uplink rather than DL. I think the reply could be revised to:

3. Handling of TA in Synchronous MR-DC
RAN4 has defined both synchronous and asynchronous operations for intra-band EN_DC combinations (supporting asynchronous operation is up to UE capability). For which are synchronous operation, this is where LTE and NR are time-aligned. The synchronous case corresponds to MRTD of  3 µs (maximum UE receive timing difference). For intra-band EN-DC, only collocated deployment is applied. No uplink transmission timing difference is applicable for this synchronous case. Even in the co-located case with “identical” propagation paths, the CGs can have different radio paths/chains, which can motivate separate timing management on the two CGs. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response. 

It would be much better if more RRM colleagues can invovle in discussion for this question 3 Thanks!

Best Regards,


Jerry(Jie) Cui
Intel

From: Humbert, John [mailto:John.Humbert2@T-MOBILE.COM] 
Sent: Thursday, October 11, 2018 4:15 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC

This version takes into account the comments from Sprint, Ericsson and NTT DOCOMO posted to the RAN4 reflector.   The latest changes affect the text shown in items 1 and 3. 

With these changes the document should be ready for approval..  



From: Imadur Rahman [mailto:imadur.rahman@ERICSSON.COM] 
Sent: Thursday, October 11, 2018 2:40 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC

Hi John,
 
We have some further comments on the question 3 of this draft LS. It is important to state that, there are possible radio architectures that can motivate separate timing management of the two CGs in this case. 
 
Please see them below:
 
3. Handling of TA in Synchronous MR-DC
RAN4 has defined both synchronous and asynchronous operations for intra-band EN_DC combinations. For which are synchronous operation, this is where LTE and NR are time-aligned. The synchronous case corresponds to MRTD of  3 µs (maximum UE receive timing difference). Even in the co-located case with “identical” propagation paths, the CGs can have different radio paths/chains, which can motivate separate timing management on the two CGs. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response. 
 
Regards, >> Imad 
 
From: Imadur Rahman <imadur.rahman@ERICSSON.COM> 
Sent: den 11 oktober 2018 09:47
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
Hi John,
 
For question 3, we propose to update as following:
 
===========================
3. Handling of TA in Synchronous MR-DC
RAN4 has defined both synchronous and asynchronous operations for intra-band EN_DC combinations. For which are synchronous operation, this is where LTE and NR are time-aligned. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response. 
=============================
 
When will this be handled in NR UE room? 
 
Regards, >> Imad 
From: Yuta Oguma <yuuta.oguma.yt@nttdocomo.com> 
Sent: den 10 oktober 2018 19:11
To: Imadur Rahman <imadur.rahman@ericsson.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: RE: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
Dear John
 
Thank you for drafting LS.
 
We have one comment.
For 1. It seems to say it is up to RAN2.
I think finally it is up to RAN2, but, I think it is better to mention that as least RAN4 have no concerns and agree with the introducing the mechanism, as RAN4 did in LTE CA case.
 
Could please you revise the LS as below?
Please let me know if you have any comments.
 
1. Intra-band non-contiguous NR CA signalling
 
While LTE CA supports the mechanism to reduce the capability signalling size of intra-band non-contiguous band combinations it is unclear from a RAN4 perspective if such a mechanism would benefit NR CA capability size given the substantial way that RAN2 changed UE capability signalling.  RAN4 believes that RAN2 is the best TSG to determine signalling optimization that doesn’t involve any loss of functionality. RAN4 have no concerns and  kindly asks RAN2 to introduce the reducedNonContComb for NR as default UE behavior to reduce the capability signaling size.
 
BR Yuta.
 
━━━━━━━━━━━━━━━━━━━━━━━━━━
NTT DOCOMO, INC.
Yuta Oguma
Mail: yuuta.oguma.yt@nttdocomo.com
Tel: 090-5554-7142
Tel: 046-840-3100　Fax: 046-840-3844
━━━━━━━━━━━━━━━━━━━━━━━━━━
 
 
From: Imadur Rahman <imadur.rahman@ERICSSON.COM> 
Sent: Wednesday, October 10, 2018 4:52 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
Hi Ville, John,
 
Thanks for the comments. I somehow missed the draft version of the LS. Where can I find the latest draft? 
 
Regards, >> Imad 
 
From: Ville Vintola <vvintola@QTI.QUALCOMM.COM> 
Sent: den 10 oktober 2018 15:42
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
Hi
 
Yes, agree with John, we have an agreement that time difference is zero for intra-band EN-DC. We have been curious how this can be realized since the errors in timing settings but it is more infra side problem. I glad to see finally there is discussion on this issue.
 
-Ville
 
 
From: Humbert, John <John.Humbert2@T-MOBILE.COM> 
Sent: Wednesday, October 10, 2018 1:15 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
 
RAN2 LS specifically asks about synchronous EN_DC operation in question 3, which can be both intraband and inter-band. It asks how the “timing advance” be obtained for SpCells in LTE and NR, e.g. single UL timing adjustment across the two RATs or parallel UL timing adjustments in the two RATs?”. How the TA for the synchronous case is obtained is up to RAN1, thus the response to question 3 states as much. 
 
 
From: Imadur Rahman [mailto:imadur.rahman@ERICSSON.COM] 
Sent: Tuesday, October 9, 2018 11:25 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
HI everyone,
 
In RAN4, we have defined both synchronous and non-synchronous intra-band EN-DC (and same will follow for NE-DC too I believe). For intra-band cases, only collocated deployment are allowed in Rel-15. Thus, the MRTD only consist of BS TAE, since Δprop is zero in this case. Thus, we have 3us MRTD.
 
In this meeting, we have two papers on defining MTTD for this case, please see these papers:
	R4-1813341.zip
	7.11.6.1
	MTTD requirements for intra-band synchronous EN-DC
	Ericsson

	R4-1813342.zip
	7.11.6.1
	Draft CR for TS 38.133: MTTD for intra-band synchornous EN-DC
	Ericsson


 
In our understanding, even in the collocated case, the CGs can have different radio paths/chains (i.e. not including the propagation path) which can motivate different TA management on the two CGs. In addition, we also argue that, UL timing follows the DL timing in any case, thus we need to define an MTTD if an MRTD is defined. 
 
So, we propose to update the spec in R4-1813342. This should be discussed online tomorrow. 
 
With regard to Bill’s question, this applies to both contiguous and non-contiguous cases.
 
Regards, >> Imad  
 
From: Shvodian, Bill [CTO] <bill.shvodian@SPRINT.COM> 
Sent: den 10 oktober 2018 11:52
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
Is there a reason to limit the scope to contiguous intra-band EN-DC. We believe that it should also apply to non-contiguous intra-band EN-DC,. 
 
Bill
 
From: Humbert, John [mailto:John.Humbert2@T-MOBILE.COM] 
Sent: Tuesday, October 9, 2018 11:13 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the sender and know the content is safe.
 
The scope of 3 is for intraband contiguous, taking Qualcomm’s suggesting the text for item 3 becomes:  
 
3. Handling of TA in Synchronous MR-DC
RAN4 has defined intra-band EN_DC combinations which are synchronous, where no uplink transmission timing difference is applicable. For inter-band EN-DC, uplink transmission timing difference is applicable. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response.
 
Is this acceptable to everyone? 
 
From: Kim, Jiwoo [mailto:jiwoo.kim@INTEL.COM] 
Sent: Tuesday, October 9, 2018 11:40 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
While we didn’t mean by that, I’m OK to remove the inter-band sentence.
 
Thanks,
Jiwoo
 
From: Ville Vintola [mailto:vvintola@qti.qualcomm.com] 
Sent: Tuesday, October 9, 2018 9:01 PM
To: Kim, Jiwoo <jiwoo.kim@intel.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: RE: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
So does that mean every inter-band EN-DC configuration has timing difference? What about the configuration DC_42_n78 where Intel said SUO transmission mode is possible. How can SUO mode operate if there is timing difference?
 
Better wording would be to leave this sentence out “For inter-band EN-DC, uplink transmission timing difference is applicable.”
as it was in the original LS. 
 
-Ville
 
 
From: Kim, Jiwoo <jiwoo.kim@INTEL.COM> 
Sent: Tuesday, October 9, 2018 8:46 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: [EXTERNAL] Re: revised outgoing LS on intraband EN_DC
 
Dear John,
 
Thanks for drafting and revising the LS.
Regarding #3, Intel would like to clarify further with the following revision. 
 
3. Handling of TA in Synchronous MR-DC
RAN4 has defined intra-band EN_DC combinations which are synchronous, where no uplink transmission timing difference is applicable. For inter-band EN-DC, uplink transmission timing difference is applicable. How synchronous MR-DC combinations should be supported from timing adjustment perspective is a RAN1 issue and it is unlikely that RAN4 will have a response. 
 
 
I put the revised LS in the same location at ftp://10.10.10.10/RAN/RAN4/Inbox/drafts/DRAFT%20R4-%241813862%20RAN4%20LS%20to%20RAN2%20on%20EN_DC%20T-Mobile%20USA%20v2%20-%20INTEL.docx
Hope this is OK for T-Mobile.
 
Regards,
Jiwoo
 
From: Humbert, John [mailto:John.Humbert2@T-MOBILE.COM] 
Sent: Tuesday, October 9, 2018 7:15 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: revised outgoing LS on intraband EN_DC
 
On Monday R4 discussed the RAN4 outgoing LS to RAN2 (R4-1812457), during the online discussion there were concerns with the language in section 2 specifying RAN2 signaling mechanisms and a discussion about TA in section s 3.  NTT DoCoMo submitted a very similar response LS in R4-1812014.  The revised draft takes into account DoCoMo’s contribution and the online discussion.   
 
Revised draft is in the RAN4 draft folder titled “DRAFT R4-$1813862 RAN4 LS to RAN2 on EN_DC T-Mobile USA v2”.
 
 
 
John Humbert  
Principal Engineer, System Architecture




