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Introduction and Proposals
In this document, we summarize the outcome of the following email discussions:

[100e-NR-LTE_NR_DC_CA_enh-SingleTx-02] E-mail discussion/approval on the TP as of issue 2 in R1-2000848 by 2/27 – Wei (Apple)

Background: TP on correction in TS 38.213: section 7.6.1, as discussed in [4].

Feature lead’s proposal

Update: Based on inputs from email discussions till 03/03, two alternative TP options were suggested: eference, both TP options are listed below:
 
	          TP option 1 
---------------------------- start TP to sub clause 7.6.1 of 38.213v16.0.0 --------------------------------------
7.6.1     EN-DC
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power  fmor transmissions on the MCG by p-MaxEUTRA and a maximum power  for transmissions in FR1 on the SCG by p-NR-FR1. 
The UE determines a transmission power for the MCG as described in [13, TS 36.213] using  as the maximum transmission power. The UE determines transmission power for the SCG in FR1 as described Clauses 7.1 through 7.5 using  as the maximum transmission power. The UE determines transmission power for the SCG in FR2 as described Clauses 7.1 through 7.5.
A UE does not expect to be configured for operation with shortened TTI and/or processing time [13, TS 36.213]on a cell that is included in an EN-DC configuration.
If the UE indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC, and if the UE is configured with tdm-PatternConfig-r16, then for the band combinations for which the UE indicates using singleUL-Transmission that it does not support simultaneous  UL transmissions (as defined in TS 38.101-3 [8-3]), the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows.
-   If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213])
-    If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-    If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
-   If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC and
-    if UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG in FR1, and
---------------------------- end TP ------------------------------------------------------------------------------


 
 
	   TP option 2    
---------------------------- start TP to sub clause 7.6.1 of 38.213v16.0.0 --------------------------------------
7.6.1     EN-DC
If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power  fmor transmissions on the MCG by p-MaxEUTRA and a maximum power  for transmissions in FR1 on the SCG by p-NR-FR1. 
The UE determines a transmission power for the MCG as described in [13, TS 36.213] using  as the maximum transmission power. The UE determines transmission power for the SCG in FR1 as described Clauses 7.1 through 7.5 using  as the maximum transmission power. The UE determines transmission power for the SCG in FR2 as described Clauses 7.1 through 7.5.
A UE does not expect to be configured for operation with shortened TTI and/or processing time [13, TS 36.213]on a cell that is included in an EN-DC configuration.
If the UE indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC and does not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
If a UE is configured with , where  is the linear value of ,  is the linear value of , and  is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for FR1, the UE determines a transmission power for the SCG as follows.
-   If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213])
-    If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-    If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC, and does not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306], and is configured with tdm-PatternConfig-r16, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
-   If the UE indicates a capability for dynamic power sharing between E-UTRA and NR for EN-DC and
-    if UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG in FR1, and
---------------------------- end TP ------------------------------------------------------------------------------


 
 
Supporting companies:

	Options
	Supporting companies

	TP option 1
	Ericsson, Nokia,  MTK

	TP option 2
	Huawei




[bookmark: _GoBack]RAN1 Chairman’s conclusion
Based on the email discussions, the chairman has made the following conclusion:

It seems that more time is needed to converge. Given that we are running of time, let’s close the email thread for now, but revisit the issue in the next meeting.


Email discussion comments
Table summarized the inputs received from the email discussion.

	Company 
	Comments

	ZTE
	We understand that the TP is aligned with the Rel-16 agreements. 
Just as also pointed out by James (copied below), Rel-15 spec doesn't specify the UE behaviour for single Tx UE under P_LTE+P_NR <= P_total. This TP here is trying to specify the UE behaviour for single Tx UE under P_LTE+P_NR <= P_total in Rel-16.
As least for now, I am not sure about the use case of configuring P_LTE+P_NR <= P_total for single Tx UEs that are capable of dynamic power sharing.

	Nokia
	It does appear that the proposal is helping things wrt. the RAN1#98bis agreement. While we are at it, we could drop the habit of talking about cases when we refer to something more specific.
If the UE indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC, and if the UE is configured with tdm-PatternConfig-r16, then for cases where the band combinations for which the UE indicates using singleUL-Transmission that it does not support simultaneous  UL transmissions, the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.

------------------- Reply 2 -----------------
The difficulty is originating from the somewhat convoluted way the subclause 7.6.1 is written. I know why it is the way it is, but I still have difficulties deciphering it. Back at the day I even had created a cheat-sheet on it, but have lost it since.
 
Frank, you wrote:
l  UE feature tdm-Pattern-dualTx  is introduced dedicatedly for tdm-PatternConfig-r16 in Rel-16 but singleUL-Transmission (Rel-15) was introduced for IMD (inter-modulation distortion) by RP-172100.
l  According to RP-172085, singleUL-Transmission (Rel-15) is applied to not only UEs configured with tdm-patternConfig but also those not configured with, which is not reflected in Option1.
l  tdm-PatternConfig can be configured for a UE that does not indicate singleUL-Transmission (Rel-15), which has been captured in the UE feature tdm-Patternof TS 38.306. For this reason, I am afraid that I cannot agree Option2 must be a part of Option 1.
Your last bullet that you seem to indicate is the decisive one, I am afraid does not seem relevant. The difference between option 1 and 2 is not in configuration, it is solely about capability, and takes no stand on the Rel-15 tdm-PatternConfig presence or reasons to configure it. I agree, the tdm pattern can be configured to other UEs as we
 
So if I get you right, your point is that you could have UEs that are dynamic power sharing capable, do not indicate tdm-Pattern-dualTx and do not indicate 1Tx need with singleUL-Transmission, correct? In such a case, I am not so sure why I would configure the UE with a TDM pattern, but if I did, I don’t see the need for the additional protection against overlapping transmissions that the option 2 brings. The UE is capable of handing that.
 
So I am afraid I don’t see the light why we would need the option 2, even if in the practical sense I am still somewhat doubtful if there is a difference between the two.

------------------- Reply 3 -----------------
My apologies Frank, I had not noticed new email had arrived before I managed to finish mine.
I still don’t see which UE combo you are worried of?
The UE that does not indicate singleUL-Transmisssion, is dynamic power sharing capable (2 Tx capable), does not support the tdm-Pattern-dualTxand is configured with tdm-PatternConfig-r16. And what is the problem if this particular combination occurs? Why it should drop the SCG in FR1 if there is overlap in the transmission?


	Qualcomm
	Thanks a lot for the discussion and sorry for the late comment. I was actually waiting for a clarification to the Xingugang’s question, since I was also not aware of the discrepancy from Rel.15 framework.

Thanks for the discussion. Although the Rel.16 discussion did not clarify in which conditions the configuration is applicable, it is too simple to say that the Rel.16 UE behavior is only based on tdm-PatternConfig-r16. I think it would be good to discuss it first, make agreements in which case the Rel.16 behavior is applicable, then consider the corresponding TP.

------------------- Reply 2 -----------------
 Thanks a lot for your response. What I wanted to point out is same as Xingguang. I agree that indeed we haven’t distinguish (1) PLTE + PNR <= Ptotal and (2) PLTE + PNR > Ptotal, but it does not mean that we agreed to apply the same behavior for both (1) and (2). I think this need a discussion first. 
My understanding of Rel.15 EN-DC single-Tx is like following (please correct me if something is wrong). If we keep the behavior for the case of (1) as in Rel.15, what is the problem?
	 
	DPS UE
	Non-DPS UE

	PLTE + PNR <= Ptotal
	Simultaneous LTE + NR Tx w/o DPS
	No simultaneous LTE + NR Tx
LTE Tx only on UL subframes w/o tdm-PatternConfig-r15

	PLTE + PNR > Ptotal
	Simultaneous LTE + NR Tx w/ DPS
(LTE prioritized over NR)
	No simultaneous LTE + NR Tx
LTE Tx only on offset-UL subframes w/ on tdm-PatternConfig-r15
NR Tx only outside the LTE offset-UL subframes




	LGE
	Do we have common understanding on the interpretation of “does” in “… the UE does not transmit on the SCG in FR1 …”? (we usually use shall, should, may…)
I wonder whether “UE does not transmit” mandate the UE to not transmit or allow a UE choice.
This interpretation may be also related to the Xingugang’s question, that is, in the sense whether the text mandate something to the UE in case of P_LTE+P_NR <= P_total.

	Intel
	Thanks for the discussions. Could you clarify following questions? Thanks.
For my understanding, why is the following single-tx behavior in Rel-15 captured under P_LTE+P_NR>P_total.
-    If the UE is configured with reference TDD configuration for E-UTRA (by tdm-PatternConfig-r15 or by tdm-PatternConfig-r16 in [13, TS 36.213])
-     If the UE does not indicate a capability for dynamic power sharing between E-UTRA and NR for EN-DC, the UE does not transmit in a slot on the SCG in FR1 when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
Then, what make Rel-16 different to capture single-TX operation outside?
Further, why the singe-tx behavior in Rel-15 is captured under P_LTE+P_NR>P_total?


	Ericsson
	Regarding text proposed by Karri – thanks for the suggestion and perhaps it is better to also add a reference to RAN4 spec as below for even more clarity
 
If the UE indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC, and if the UE is configured with tdm-PatternConfig-r16, then for cases where the band combinations for which the UE indicates using singleUL-Transmission that it does not support simultaneous  UL transmissions (as defined in TS 38.101-3 [8-3]), the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
 
Regarding  Xingguang’s question, below are the agreements related to this issue and they are not bound by any condition related to P_LTE, P_NR. The TP aligns the spec with the agreements and does not add any additional UE behavior (in fact, the current text in the spec adds an additional restriction that is not agreed).
Agreements:
·         For the single-Tx case, for FDD LTE Pcell,
o    All uplink subframes can be scheduled for LTE for type 1 UEs
§  In which case, NR transmission is dropped for when the LTE and NR transmissions collide
§  Note: there is no change of UL scheduling timing for LTE
Agreements:
·         For the single-Tx case, for TDD LTE Pcell,
o    All uplink subframes can be scheduled for LTE for type 1 UEs
§  In which case, NR transmission is dropped for when the LTE and NR transmissions collide
 
The behavior agreed for Rel16  is applied when UE is configured with corresponding Rel16 RRC parameter (tdm-PatternConfig-r16). So, no link to Rel15.
 
Regarding the question from Yingyang, the Rel15 text below was to cover the power control scenario for UE not supporting dynamic power sharing but configured with P_LTE+P_NR >= P^EN-DC_total. It was agreed that such a UE can be configured with Case 1 HARQ timing using tdm-pattern-config.
 
Regarding Joon’s comment about “does not transmit”, there are many other places (25+) in 38.213 where this formulation is used. So, I guess we continue using it for now and may be have a separate discussion on whether/how to improve it everywhere in the spec if some companies see the need.

 
----reply 2 --------------------------------
RN>> Since TP under discussion includes “…and if the UE is configured with tdm-PatternConfig-r16..”, in my view the condition under which the corresponding Rel16 behavior is applied is clearly captured. I didn’t follow your comment – “it is too simple to say that the Rel.16 UE behavior is only based on tdm-PatternConfig-r16”. Can you please clarify.
RN>>  Main issue is that the current spec captured the agreements incorrectly and that needs to be fixed (i.e., it  adds some conditions related to P_LTE and P_NR  that are clearly not agreed).  The  TP under discussion addresses this point. Then to capture any further changes that you seem to be referring to, I guess new discussion/agreements are needed. 


----reply 3 --------------------------------

For wording of the TP, I prefer Option 1 as it is the straightforward way to capture the agreed behavior.
If we cannot agree on the exact text, I am OK to decide wording of the TP in next meeting.
 

	MediaTek
	Regarding Rel-16 scenario, the proposal with modification from Karri and Ravi seems good to us and matches RAN1 agreements. As Ravi mentioned, the agreed UE behavior is not bound by any condition related to P_LTE and P_NR.

Regarding Rel-15 scenario, it does seem a little strange to us that the singe-tx behavior in Rel-15 is captured under “P_LTE+P_NR > P_total” in 38.213 7.6.1:
To our understanding, the intention of the highlighted sentence above is to limit NR UL to not collide with LTE UL for Type 2 UE (not capable of dynamic power sharing) when tdm-PatternConfig-r15 is configured. Then, there are two issues unclear about Rel-15:
1.       For Type 2 UE, NR UL can collide with LTE UL under “P_LTE+P_NR <= P_total” 
·         since all slots can be scheduled for NR UL (no restriction) when tdm-PatternConfig-r15 is configured
2.       For Type 1 UE, NR UL can collide with LTE UL
·         since all slots can be scheduled for NR UL (no restriction) when tdm-PatternConfig-r15 is configured
For the collision case of 1. and 2., UE behavior is not specified and hence depends on UE implementation for now.

	Apple
	From our side, we slight prefer to agree the TP which is updated by Karri, it captured the agreements we made in Rel.16.
For Rel.15 spec single UL transmission, serval cases are not defined in case of collision, which UL transmission is dropped is UE implementation.

	Huawei
	Dear Fred, Wei, Chunhai,
         Thank you for your follow-up.
         TP1 needs to clarify the UE behavior for a UE reporting support of tdm-pattern but no support of tdm-Pattern-dualTx, otherwise it is not in line with the agreement I quoted before. TP2 has no such issue.
         Regarding Fred’s comments, hope my clarification could help a bit. TP2 has no change to Rel-15 behavior because it is conditioned on a Rel-16 RRC configuration tdm-PatternConfig-r16 and subject to the Rel-16 UE capability tdm-Pattern-dualTx. The change is only removing a restriction “PLTE + PNR > Ptotal” from current Rel-16 spec, which reflects the agreements where no such restriction exists.

----reply 2 --------------------------------
The key difference between Option1 and Option2 is whether UE feature singleUL-Transmission (Rel-15) or tdm-Pattern-dualTx (Rel-16) is the right condition to operate single UL operation (SUO) for a UE configured with tdm-PatternConfig-r16. In our understanding, the latter is the correct condition for the following reasons.
UE feature tdm-Pattern-dualTx  is introduced dedicatedly for tdm-PatternConfig-r16 in Rel-16 but singleUL-Transmission (Rel-15) was introduced for IMD (inter-modulation distortion) by RP-172100.
According to RP-172085, singleUL-Transmission (Rel-15) is applied to not only UEs configured with tdm-patternConfig but also those not configured with, which is not reflected in Option1.
tdm-PatternConfig can be configured for a UE that does not indicate singleUL-Transmission (Rel-15), which has been captured in the UE feature tdm-Patternof TS 38.306. For this reason, I am afraid that I cannot agree Option2 must be a part of Option 1.
I am not sure that I fully understand Karri’s comment “The new capability will be introduced to 38.306 and 38.331, but it does not seem to belong to (at least to this part of) the RAN1 specs”. The reason to agree the new capability was just only to differentiate the case of SUO for a UE incapable of  dual Tx with configured Rel-16 tdm-pattern from  the case of dual UL transmission for a UE capable of dual Tx with configured Rel-16 tdm-pattern. In my understanding, it seems the only place to capture this agreement, and it has been captured in the concerned sub-clause of TS 38.213.
 
I tend to not share the same view with Karri on “sure that the UE that does not support simultaneous UL transmissions does not indicate tdm-Pattern-dualTx”. For a UE not indicating singleUL-Transmission (Rel-15), it does not have IMD issue and is capable of dual Tx for EN-DC. Thus, the UE can indicate tdm-Pattern-dualTx for the operation with tdm-PatternConfig.
 
We are ok to specify UE behavior for singleUL-Transmission, then the possible solution is ,
 
Option 2-a
If the UE
· indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC and
· does not indicate a capability tdm-Pattern-dualTx in [16, TS 38.306],
·  and is configured with tdm-PatternConfig-r16,
the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
If the UE
· indicates capability for dynamic power sharing between E-UTRA and NR for EN-DC
· then for the band combinations for which the UE indicates using singleUL-Transmission that it does not support simultaneous  UL transmissions (as defined in TS 38.101-3 [8-3])
the UE does not transmit on the SCG in FR1 when the UE has overlapped transmission on a subframe on the MCG.
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