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1. Introduction
In RAN1#102 e-meeting, 1 email discussion threads were taken place.
[102-e-NR-5G_V2X_NRSL-SYNC-01]
Email discussion/approval with respect to the following aspects (see also the summary):
· 1-1: Confirm the working assumption on SL SCS ref and granularity.
· 1-2: Specify the Rx side formula to avoid mis-alignment interpretation on UL slots between Tx UE and Rx UE.
· 1-3: Absence of TDD indications in SIB1
· 1-5: UL slots location indication
By 8/21, with potential TPs by 8/26 – Teng (CATT)

After long time discussion, we achieved some agreements/conclusions and endorsed TP, which are captured in Section 2 in this document.

2. Agreements / conclusions / endorsed TP
1 
2 
[102-e-NR-5G_V2X_NRSL-SYNC-01]
[bookmark: _Hlk49000833]Agreements:
· Confirm the working assumptions (RAN1#101-e) about SL SCS and indication of granularity of the number of UL resources in PSBCH.

Conclusion:
1. For reception of an S-SS/PSBCH block, the SL TDD configuration derivation is up to UE implementation.

Agreements:
1. When both tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration are not provided [for FDD band or an ITS band], a bit sequence of sl-TDD-Config in PSBCH is set to the following values representing the meaning that all the slots are uplink slots:
0. 
0. 
0. 

Conclusion:
· The locations of slots that only include uplink symbols are same as that in NR Uu. The indication of UL slots location is not specified in PSBCH.
· No RAN1 spec impact

Endorsed TPs
1) R1-2007369

Remaining issue
Issue: Whether InC UEs and OoC UEs have the aligned information on UL slots resources.
[bookmark: _GoBack]The discussion is attached in Appendix.

Appendix 
	Company
	Views

	ZTE, Sanechips
	Dear Teng, Wanshi and all, 

Per Wanshi's suggestion in the GTW that if companies have further comments on agreement made for issue 1-2, the email reflector should be the place for discussion. So this is where we are. 
Personally I have the feel the new agreement on "the SL TDD configuration derivation is up to UE implementation" makes the original issue more serious. What it says is that the Rx UE can choose any choice in calculating the reverse floor function, which causes different UEs have different SL TDD configurations. 
In the email discussion, companies admit the existing spec has ambiguity issue and quite a few companies are ok with a proposal to put a clarification/restriction in spec that UE should expect the numerator in floor function is integer multiple of w. Please note this clarifiction, if put in spec, should be applicable to UE receiving PSBCH as well, which means the Rx UE should have one unique implementation to correctly derive the TDD configruation  -- there should be no multiple choices for UE to run a UE-implementation based solution. The latest agreement of "SL TDD configuration derivation is up to UE implementation" is just not compatible to such solution and therefore prevent the solution from being applied. 
Now, the ambiguity issue is still there, and is even confirmed by the latest agreement. What's worse, the latest agreement seems to prevent the only simple interpretation to avoid the ambiguity.

It is our preference to replace the latest agreement made in GTW by the following clarification in spec:
=====
For transmission of an S-SS /PSBCH block, a UE is not expected to be configured with tdd-UL-DL-ConfigurationCommon that provides both pattern1 and pattern2, where either [image: cid:00510001477426441b6c65da00003] or [image: cid:00510001477426441b6c65da00004] is not integer multiple of w. 
=====   
[FL]
Thank you for the further clarification on issue 1-2.

For the raised ambiguous issue in 1-2, I think Yuzhou and you have already clearly explained the concerns. Other companies also expressed their views that why this issue will not happen based on the assumption that Tx and Rx sides have the same understanding on the resource pool/n1&n2/w.

Let me try to explain a little bit more about it. The floor function is used because we introduce the granularity w=1/2/4/8. When the UL slots number in a pattern is not integer multiple of w, the floor function is used, which means that the UL slots as remainder will NOT be considered as available for SL. For example, if the UL slots number is 7 and granularity w is 4, the result is 1 after the floor function. Furthermore, the 3 UL slots as remainder will not be considered. Both Tx and Rx have the same understanding on the floor function and the principle of this mechanism, which will guarantee the Rx side can derive the UL slots number all available for SL without ambiguity. This is also why the derivation at Rx side can up to UE implementation.

Based on this assumption, the conclusion made yesterday as agreements has no problem.

Hope my explanation can help you to understand about it. Thank you.

[ZTE]
Thanks for the response. Now I may be able to see why we have different positions for issue 1-2. 
Regarding to the inverse calculation of floor(n1/w) (same argument for floor(n2/w)), it seems we have the common understanding that the current RAN1 spec would keep the UE sending PSBCH and the UE receiving PSBCH see the same floor(n1/w) but may end up with different n1. The difference between us is:
[TENG]: It will NOT end up with different n1. Both Tx UE and Rx UE can only consider the slots as available for SL after the floor function.
-- In my understanding, this could be a problem in case the UE sending PSBCH (i.e., IoC UE) and the UE receiving PSBCH (i.e., OoC UE) indeed have different understanding for available slots. RAN1 spec has not further means to sync-up two UEs when allocating slots to SL in the sequential time order. 
[TENG]: Tx UE sending PSBCH, Rx UE receiving PSBCH, both sides will have the same understanding for available slots which are the slots after floor function (not n1 or n2).
    -- Your comments point to another way: the misaligned understanding among UEs on TDD configuration derivation is allowed -- such misalignment will be self-corrected by ALL UEs by not using (n1 mod w) slots for SL. 
  [TENG]: My understanding is that: there is no misalignment. Tx UE did the transformation function, and it know the results. Rx UE does the derivation, and the same value after floor function is used by both Tx and Rx sides.
I cannot find in either RAN1 agreements or existing spec the supporting evidence for such self-correction functionality (i.e. not using (n1 mod w) slots for SL). I also failed to find in spec where those (n1 mod w) slots should locate. On the other hand, I do see a 38.214 text in section 8 on how to determine SL slot. I copy the text here 
==
-     the set includes all the slots except the following slots,
    -     [image: cid:005100014774e7c21dcec13800004] slots in which S-SS/PSBCH block (S-SSB) is configured,
    -     [image: cid:005100014774e7c21dcec13800005] slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter TDD-UL-DL-ConfigCommon, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
    -     The reserved slots which are determined by the following steps.
        1)   the remaining slots excluding [image: cid:005100014774e7c21dcec13800006] slots and [image: cid:005100014774e7c21dcec13800007] slots from the set of all the [image: cid:005100014774e7c21dcec13800008] slots are denoted by [image: cid:005100014774e7c21dcec13800009] arranged in increasing order of slot index.
        2)   a slot [image: cid:005100014774e7c21dcec13800010] belongs to the reserved slots if [image: cid:005100014774e7c21dcec13800011], here [image: cid:005100014774e7c21dcec13800012] and [image: cid:005100014774e7c21dcec13800013] where [image: cid:005100014774e7c21dcec13800014] denotes the length of bitmap configured by higher layers.  
    -     The slots in the set are arranged in increasing order of slot index.  
==
Apparently, according to above spec text, (n1 mod w) is not a condition for UE to exclude a SL slot. What's more, the spec is clear in terms that the SL slots are ALL slots except SSB slot, slots not satisfying the given UL symbol pattern and reserved slots. This should confirm (n1 mod w) shall be counted as SL slots, because by definition, those n1 slots do not qualify as non-SL slots. 

Given above, I am not convinced the issue 1-2 is solved and I maintain my earlier concern to the agreement. 

It maybe also better for us to ensure we have the same understanding for the usage of wording "by UE implementation". To me, this wording means, per spec wise, the UE can have different means to finish a task where each mean may end up with different effect. It should not be called "by UE implementation" if those different means end up with the same effect.    

[FL]
@Wenfeng,
When the TDD configured UL slots is not multiple of w, the remaining slots will not be used for SL. I think this is why other companies think it as common understanding about the UL slots indication derived from the formula.

[ZTE]
Thanks for sharing the views on issue 1-2. By now I know your rational, but am not convinced at all. One very basic different logic among us is: 
    - one side is using existing RAN1 agreement and existing RAN1 spec text to settle the common understanding 
    - the other side uses the common understanding to explain the spec text (no mention it conflicts the spec). 

As I said in my earlier email, the "common understanding" FL refered to is already excluded by the spec text in 38.214 section 8, which says the very ALL slots are SL slots except a list of slots, and the referred "common understood slot" (the remaining floor(n/w) slots) is not in that list. 

In addition, this "common understanding" refered by FL may not be that "common" if we look at what happened in "PHY structure" AI, since it conflicts with the following RAN1 #100-e working assumption:
====
Agreements:
For derivation of the set of slots to be included in the resource pool, the baseline is the derivation with bitmap and periodicity based on Subclause 14.1.5 of TS36.213 with the following modifications.
......
·         The following procedure is used.
o    The set includes all the slots except the following slots: 
§  Slots in which SLSS resource is configured, 
§  (Working assumption) slots not having at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
·         X is sl-LengthSymbols
·         Y is sl-StartSymbol
§  (Working assumption) reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213
====
According to an earlier comment, the referred "common understanding" is build upon discussion in RAN1 #101-e, which is two meetings later after PHYstructure AI set the working assumption. This "common understansing" seems to effectively revert the working assumption, which is no way in 3GPP the privilege of a "common understanding". 

[FL]
@Wenfeng,
Thank you for careful checking on the design in current spec.
In general, both Tx UE (InC) and Rx UE (OoC) use the UL slots which is after the transformation from tdd configuration to SL tdd configuration.  This is the common understanding.
The copied spec from 38.214 in your previous email is about resource pool determination/resource exclusion. This step is after the reception of PSBCH and UL slots derivation, and they are two separate steps. So there is no conflict to the current spec.
In AI of PHY structure, there is not any agreements that is conflict with SYNC. Besides, both structure and SYNC have the same understanding on the slots indication, as it was discussed during last meeting.
From your perspective, there is no ambiguous at Rx side. There is unclear part at Tx side which needs to be clarified in spec.

@Wenfeng,
Regarding the working assumption in structure AI copied by you, I think we reached agreements in last meeting in AI SYNC where the WA is confirmed, and the common understanding is also not conflict with the working assumption and agreements.
I copy it below for reference.
	Agreements:
1. If at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
0. X is sl-LengthSymbols
0. Y is sl-StartSymbol
this slot can be indicated by PSBCH. 
NOTE: X and Y in this proposal are different from the X/Y/Z in PSBCH.



[ZTE]
I referred to 38.214 section 8 because I thought you intend to assume the operation of "removing floor(n/w) slots" is in there. This could be an evidence how the spec is unclear about an assumed behavior. But anyhow it is good to avoid conflict with agreement from PHYstructure AI. 
I may still disagree some of your comments, but I would rather not waste time there since you already give a clarification proposal. However, it seems to me that the wording of "Tx UEs and Rx UEs have the same understanding on the UL slots indicated by sl-TDD-Config" does not solve the issue "How Tx UEs and Rx UEs obtain the same number of UL slots". What the wording says is the target, not the procedure to reach the target. BTW, given now you also target to make Tx UE and Rx UE to derive the same number of slots based on the same sl-TDD-Config,  we should be on the same page that the derivation of TDD configuration from PSBCH or sl-TDD-Config is not an UE implementation issue, 

[FL]
Thank you for your responses.

My understanding and clarification is that:
1. Transformation from tdd-UL-DL configuration common to PSBCH is done by Tx UE (InC), which is not UE implementation.
1. Derivation from PSBCH to obtain SL tdd indication is done by Rx UE (OoC), which is UE implementation.
The proposed clarification by me is also intended to add from Tx UE’s perspective. For Rx UE side, it is still up to UE implementation to do the derivation.

[ZTE]
Thanks for reply. Some of your earlier comments do not seem to match 38.331 section 5.8.9.4.3 (Transmission of MasterInformationBlockSidelink message). I copy the relevant spec text here:
----
2> if tdd-UL-DL-ConfigurationCommon is included in the received SIB1:
      3> set sl-TDD-Config to the value representing the same meaning as that is included in tdd-UL-DLConfigurationCommon;
----
Please pay attention to "the same meaning". So the TX UE is not supposed to send on PSBCH a number of UL slot that is integer multipel of w when the TDD-UL-DL-ConfigCommon shows a number of UL slots that is not integer multiple of w. 
Given this fact, the simpler way is to clarify in spec that the UE is not expected to be configured with a number of UL slots that is not integer multiple of w.  

[FL]
Thank you for your careful check and quick reply.

I also copy the description from 38.213 about “sl-TDD-Config” which was also discussed in the past meeting.
1. “the same meaning” does NOT means “exactly copy the same value”, as it was also clarified by companies before. This is also why we have the following sentence in 38.213. The transformation should be done and then the result will be mapped to the 12 bits in “sl-TDD-Config” indicated by PSBCH.
1. Whether the number of UL slots configured by tdd-UL-DL-ConfigCommon is integer multiple of w or not, does not impact the transmission on PSBCH. Because the transformation is done by Tx UE, and the 12 bits results are mapping to “sl-TDD-Config” indicated by PSBCH.

Furthermore, I would like to address that: Configuring the UL slots by tdd-UL-DL-ConfigCommon as integer multiple of w is too much restricted, which is not necessary. It will impact on the SL communication between InC UEs.

By now, I still think the previous proposed clarification is enough, if it is really needed.

	For reference:
[38.213] 16.1
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config and provide a slot format over a number of slots, …

[38.331] 5.8.9.4.3
2> if tdd-UL-DL-ConfigurationCommon is included in the received SIB1: 
3> set sl-TDD-Config to the value representing the same meaning as that is included in tdd-UL-DL-ConfigurationCommon;



[ZTE]
I understand "the same meaning" does not mean "exactly copy the same value". The 38.331 says "representing (not copy) the same meaning as in tdd-UL-DL-ConfigurationCommon". I do not think people should call  number A representing the same meaning as number B if A links to an integer multiple of w but B links to an non-integer multiple of w. 
[FL]
Thank you so much for the further views sharing.

I think that “representing the same meaning” is not related to whether it is integer multiple of w or not. If you still think the wording is not appropriate in 38.331 by saying this, you may propose to change it. But I do not think we have enough time to discuss about it in this meeting, because companies may also have different opinion about it.

From my perspective based on the discussion by now, I did not observe any possible compromised solution if you still want to limit the tdd configuration as integer multiple of w. May I ask if you can accept my previous proposed clarification as follows (the wording can be refined based on discussion)? I also need to check the views from other companies.

1. Tx UEs (InC) and Rx UEs (OoC) use the same UL slots resources indicated by PSBCH.

[ZTE]
Thanks for all the discussion. Regarding to derivation of number of UL slots from PSBCH, I have some follow up comments for the discussion taken so far. 

1). FL mentioned one possible way for option 1, i.e., "the TDD UL DL configuration is configured as the same as that of pre-configuration for SL UEs." The logic behind this solution seems to rely on the Rx UE not to receive PSBCH (or IoC UE never sends PSBCH) so that the OoC UE has to live with the pre-configuration. I copy one spec text from 38.331 (section 5.8.9.4.1) as below:
----
A UE configured to receive or transmit NR sidelink communication shall:
    1> if the UE has a selected SyncRef UE, as specified in 5.8.6:
        2> ensure having a valid version of the MasterInformationBlockSidelink message of that SyncRef UE;
----
So unless the V2X UE is implemented to reject any SyncRef UE, this UE will, for sure, receive a PSBCH from somewhere, and is deemed to calculate the inverse floor function, where the whole ambiguity issue can arise. So in short words, this solution is still not working in my view. In addition, "To avoid using PSBCH" does not seem to be a logical solution for a PSBCH issue. 

2). I heard some companies mentioning that "having no impact to network implementation" is one of targets set at the beginning of RAN1 discussion for tdd-config indication by PSBCH. That could be a good-will target. But at this time when I look at what were agreed in RAN1 and RAN2, i.e., 
    -- RAN1: the spec explicitly specifies the use of a floor(n/w) function, which is a many-to-one mapping, with specified choice of w>1. 
    -- RAN2: the information delivered in PSBCH should represent the same meaning as in tdd-UL-DL-ConfigCommon. 
I fail to see there could be another way to go except option 3 to maintain the spec integrity. Meamwhile, I believe the NW anyway needs to do some TDD configuration planning when the carrier is to contain SL traffic. From my point of view such "planning" should not be considered as "negative impact" to existing NW configuration.    

As said, let's continue the discussion in the next RAN1 meeting. 



	OPPO
	For the issue 1-2, we have same concern as ZTE as we have commented during 1st/2nd round discussion.  There maybe misalignment between TX UE and RX UE in case the number of UL slots configtured by TDD-UL-DL-ConfigCommon is not integer of w.

Based on Teng’s explanation (seems the common understanding of majority companies), TX UE will autonomously use the formula to derive  after floor operation of w. While that procedure is not included/clarified in the spec. Within the spec, only the formula is used to derive 


Based on the above formula, if  is not multiple of w, RX UE cannot determine the exact value based on floor operation. 

Based on Teng’s comment, the operation of TX UE seems like the follows:


Within current spec, it only states that w is the granularity to determine the . No explicit description about the autonomously floor operation based on w at TX UE. I think it is necessary to clarify that in the spec. 

We can live with either options below:
  Put limitation on the configuration of TDD-UL-DL-ConfigCommon so that the configured UL resource is multiple of w;
        floor operation of w at TX UE before using the above formula to derive 

[OPPO]
Thanks for the clarification. I got your point. 

If it is a common understanding that only integer part of w can be used by TX UE for SL transmission, whether we can clarify that in the spec.  After all, it is possible that the product engineer cannot know/follow the details of standard discussion

[FL]
@Zhenshan,
The formula provided by you with extra floor function has no difference when no floor function is applied. It is because the numerator in the formula is always integer.
As Woo-Suk explained, there is no necessary for the UL resources to be multiple of w.

[OPPO]
It seems that different companies have different understanding. I think it is necessary and important to clarify that in the spec. In the spec, there is no explicit description that only multiple of w UL slots can be used for SL transmission. It is not prohibited that TX UE can use all UL slot for SL transmission based on the spec description. We cannot rely on the product engineer to be based on the ‘common understanding’ (which is not included in the spec) instead of the specification itself.

[FL]
@Zhenshan,
Thank you for your suggestion.
If there are quite some companies are not clear about how Tx UEs (InC)  and Rx UEs (OoC) obtain the same UL slots number from PSBCH, some clarification words can be added to the spec.

[OPPO]
Thanks for the good discussion. 

I think the key point is that the SL slot should be aligned between IC and OOC UEs. That is also related to Clause 8 in 38.214, where the potential SL slots for RP is determined. 

During the description of Clause 8, the potential SL slots that may be used for RP is the slots excluding the following slot, such as SSB slot, reserved slot, non-SL slots. if we assume that TX UE (IC UE) and RX UE (OOC UE) use the same UL slots resources indicated by PSBCH, some additional limitation/modification of Clause 8 may be needed. I am not sure whether other part should be modified accordingly.  That is not desirable at current stage.  One simple way is to restrict that the number of UL slots configured in both pattern 1 and pattern 2 in TDD-UL-DL-ConfigCommon should be multiple of w, as suggested by several companies. Anyway gNB has some other methods to change the symbol direction, such as by TDD-UL-DL-ConfigDedicated and dynamic SFI. The restriction of gNB flexibility can be alleviated. 



	LGE
	I share the view with Teng. The common understanding is that the number of SL slots n1 and n2 are extracted from the TX formula.

,
 

That is, if the number of UL slots is not a multiple of w, the remaining UL slots less than w are not used for SL slots. This was discussed several times in sync agenda in RAN1#101-e meeting. That’ why we think it’s a common understanding and no ambiguity remains for PSBCH content.

[ZTE]
@Woo-suk, 
When you write down the "common understanding" formula as UE behavior to reversely calculate n1 and n2, you actually means this reverse derivation is not a "UE implementation issue", rather, all the UEs should have one single unique behavior consequence on (n1,n2). To be honest, I get really confused if people use your solution to backup the existing agreement of "the SL TDD configuration derivation is up to UE implementation".



	vivo
	We share same view as LG and FL. The reminder slots (less than w slots) are not available for SL. 

[vivo]
Thanks for the good discussion.
Regarding zhenshan’s comment: Anyway gNB has some other methods to change the symbol direction, such as by TDD-UL-DL-ConfigDedicated and dynamic SFI. The restriction of gNB flexibility can be alleviated.
According to 213, UL resources configured by TDD-UL-DL-ConfigCommon can not be changed to other direction by TDD-UL-DL-ConfigDedicated and dynamic SFI. Only flexible resources configured by TDD-UL-DL-ConfigCommon can be changed.
38.213
If the UE is additionally provided tdd-UL-DL-ConfigurationDedicated, the parameter tdd-UL-DL-ConfigurationDedicated overrides only flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon. 
For a set of symbols of a slot that are indicated as downlink/uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible.
In other words, once the number of UL slots in TDD-UL-DL-ConfigCommon is limited to a multiple of w, this condition cannot be changed by either dedicated RRC or L1 signaling. We do not think it is an appropriate approach because of its irreversible impact on Uu performance.
FL’s proposal looks fine for us.

[OPPO]
Thanks for the comment. 

I agree that only flexible symbol in TDD-UL-DL-ConfigCommon can be changed to UL or DL by TDD-UL-DL-ConfigDedicated and dynamic SFI. My intention is that gNB can configure integer multiple of UL slots that can be indicated by PSBCH without confusing between TX and RX UEs. And SL transmission can only limited to these configured UL slots. If more UL slot/symbol are needed for Uu, gNB can configure flexible to UL by TDD-UL-DL-ConfigDedicated and dynamic SFI.

In that way, there is no misalignment between TX and RX UE in understanding the number of UL slots that can be used for SL slots. And gNB has flexibility to configure flexible to UL  if necessary.



	Qualcomm
	Thank you Teng for the proposals and updates. I’ll provide Qualcomm’s comments on the TPs shortly. Just a quick comment, RAN1 specifications do not use the term ITS band.

My understanding of ‘w’ is slightly different :) I thought the network would make sure that the number of sidelink slots is a multiple of w.

In-coverage UEs will derive the sidelink slots from TDD indication in SIB, while out-of-coverage UEs would either use pre-configuration or PSBCH. 

If TDD indication in SIB and PSBCH don’t provide the same result, in-coverage and out-of-coverage UEs might not be able to communicate. For this to happen, either the network needs to provides a number of sidelink slots that is a multiple of w or the resource pool procedure needs to be updated to not use the remaining slots. I think the first is the simpler option. A third option could be to introduce a code-point in PSBCH to indicate that the TDD pattern from SIB cannot be represented in PSBCH.

I don’t think the issue is whether the PSBCH procedure works, I think it works. The issue to how to obtain the same value for both in-coverage and out-of-coverage UEs.

[ZTE]
@Gabi, 
In my understanding, as long as the OoC UE relies on PSBCH to learn the TDD configuration, it does not matter whether the NW configures n1 and n2 as integer multiple of w or not. Even if n1 and n2 are both integer multiples of w, which is unknown to OoC UE, the OoC UE would anyway face the same decision for a reverse calculation of floor function, which is a one-to-many mapping decision. Once the UEs have different understanding upon the (n1,n2), no matter how NW configures, the same resource pool bitmap would result in different usable slots among the UEs for the same resource pool. 
[FL]
@Gabi,
Thank you for your clarification.
On sidelink communication, both InC UEs and OoC UEs use the sidelink slots from pre-configuration or PSBCH, which means InC also use the slots after the derivation from TDD indication to SL tdd indication. This common understanding can guarantee that InC UEs and OoC UEs obtain the same value. If not, as you said, InC UEs and OoC UE would not communicate on sidelink.
That is why there is no necessary to limit TDD configuration should be integer multiple of w.



	Huawei, HiSilicon
	Thanks for the effort for this issue.
Now the situation is clear now. From our understandings. We assume the following two points are common consensus:
- SL TDD configuration is mainly designed for the Uu/PC5 shared band.
- This issue only exists when the IC UE wants to communicate with the OoC UE for the shared band.

Regarding the solution, we kind of agree that the network configuration as well as the pre-configuration should ensure that u_slots*2^(μ-μ_ref )+⌊(u_sym*2^(μ-μ_ref ))/L⌋+I_1and the optional u_(slots,2)*2^(μ-μ_ref )+⌊(u_(sym,2)*2^(μ-μ_ref ))/L⌋+I_2 are both integers of w. These special restrictions are practical since it is up to the operator to deploy V2X communications in a particular band.  

In general, we are open to whether to capture any further clarification in the specification. But at this stage, we think a common understanding without specification change also works as well. 


	FL
	@all,
The issue is clear: How Tx UEs and Rx UEs obtain the same number of UL slots.
There is no explicit words in current spec, even many companies think it as a common understanding and no necessary to add clarification in the spec.
There is one possible way to clarify this issue:
1. Clarification words in current spec (38.213): Tx UEs and Rx UEs have the same understanding on the UL slots indicated by sl-TDD-Config.
From my perspective, there is no necessary to capture it above. But if companies are still not clear about it, it can be considered. It addresses the original intention when designing this mechanism.

As mentioned by companies that NW can guarantee the UL slots number as integer multiple of w. I think this is too restricted on the configuration. Furthermore, this is not quite feasible for the SL communication between InC UEs who use the UL slots indicated by tdd UL DL configuration.

[FL]
Thank you for extended discussion on the issue related to Issue 1-2.
Based on the current situation, I think the issue is quite clear to everyone. However, this issue can be eliminated by various methods based on different views of different companies. It can be concluded as follows with three directions:
1. Network implementation: The ambiguous issue between InC UEs and OoC UEs can be eliminated up to NW implementation.
1. Clarification at Tx UEs side (FL suggestion): Tx UEs (InC) and Rx UEs (OoC) use the same UL slots resources indicated by PSBCH.
1. Limitation on the configuration: To restrict the number of UL slots configured in tdd-UL-DL-ConfigCommon as integer multiple of granularity w.

Different potential direction has different / no spec impact on the current mechanism in PSBCH. I am not quite so sure if we can reach a consensus when this meeting is closing. I would like to suggest companies to compromise with one possible way forward, or I would like to consider taking majority views on how to address the solution (if needed). If we still cannot reach any consensus in the end, I would like to close the discussion about it.

[OPPO]
I am fine to either 1st or 3rd option. While for 2nd option, I don’t think it is preferred. It needs to modify several parts of the spec which is not encouraged at current stage. 

One more clarification to the 1st option: if it is left to NW implementation, no spec modification is needed, right? NW implementation should promise that the UL slot indicated by TDD-UL-DL-ConfigCommon is integer multiple of w.

[ZTE]
Thanks for further discussion. The story is quite clear to me: the Tx UE wants to send Rx UE two values n1 and n2, but packs n1 and n2 into compressed format of floor(n1/w) and floor(n2/w), which are regulated (by RAN2 spec) to represent the same meaning as n1 and n2. If there is no further restriction under current spec, for a compressed value m=floor(n/w), the receiver can take the freedom to derive n to be any value like m*w, m*w+1, ...m*w+w-1. From Rx UE behavior point of view, all these numbers do not conflict the existing spec. With this in mind, only the 3rd option (NW implementation with restriction being clarified in spec) can ensure the Tx UE and Rx UE to end up with the same pair of (n1,n2). 
-- For 1st option (NW implementation with no further clarifiction in spec), even if the network configures n=w*m and the Tx UE packs values m into PSBCH, the Rx UE still has equal qualifications among m*w, m*w+1, ...m*w+w-1. 
-- For 2nd option (Tx UE and Rx UE use the same pair of m1 and m2, where m1=floor(n1/w) and m2=floor(n2,w)), pending issues still exist. 
            ---- a). The determination of n1 and n2 are still not unique as in 1st option. 
            ---- b). If the Tx UE intends to inform Rx UE a value of n=m*w, and the Rx UE does follow the same way based on a non-specified "common understading", what is intendedly delivered in PSBCH (i.e., value m*w) may fail to represent the same meaning as what is in tdd-UL-DL-ConfigCommon (i.e., a value not equal to m*w but equal to m*w+i). This is a conflict to 38.331 text.    
Given the current situation, it seems unlikely for the group to reach a consensus on a common ground --- the group does not even agree whether the current spec has an ambiguity issue. I would propose to continue the discussion in the next meeting. Meanwhile, I would like to say this again, no matter what options are on the table, the group agrees the target of the discussion is to ensure the same number of UL slots is derived/understood by the TX UE and ALL Rx UEs. If this is indeed the common understanding, the conclusion made in GTW (For reception of an S-SS/PSBCH block, the SL TDD configuration derivation is up to UE implementation) is quite misleading.
[Qualcomm]
It’s important for in-coverage and out-of-coverage UEs to be to communication, either Option 1 or Option 3 satisfy this, though I prefer Option 3 because of the guarantee. I think Option 2 could lead to other issues at this stage, for example,  what the UE does when it hasn’t received a PSBCH yet.

With Option 1, there could be cases where in-coverage and out-of-coverage UEs cannot communicate. It’s important to at least make sure their transmissions don’t collide due to the different understanding of the resource pool. This could be prevented by using a codepoint in PSBCH to indicate to the OoC UEs that the TDD pattern from the gNB cannot be represented by PSBCH and that the OoC UEs shouldn’t transmit. 

I’m also ok with continuing the discussion on this topic next meeting if necessary.

[LGE]
As far as I understand, the resource pool determination in the current specification is not based on PSBCH content, but on tdd-UL-DL-ConfigurationCommon or preconfiguration. This is the fundamental issue to be solved for INC and OOC UE communication as many companies commented. I think this issue needs to be solved in structure feature rather than sync feature.

From this point of view, I support the option 2 of FL proposal at least for this stage. The details can be discussed in the next meeting.

[vivo]
Thanks for the discussion.
1.       Network implementation: The ambiguous issue between InC UEs and OoC UEs can be eliminated up to NW implementation.
2.       Clarification at Tx UEs side (FL suggestion): Tx UEs (InC) and Rx UEs (OoC) use the same UL slots resources indicated byPSBCH.
3.       Limitation on the configuration: To restrict the number of UL slots configured in tdd-UL-DL-ConfigCommon as integer multiple of granularityw.
I have a different understanding on option1. 
According to the specification, the UE excludes non-SL slots based on TDD-UL-DL-ConfigCommon in SIB1 or pre-configuration, which means that if gnb and OEM can guarantee TDD-UL-DL-ConfigCommon in SIB1 or pre-configuration, then even if the UL slot indicated by SL-TDD-Config may be the same as the SIB1 or pre-configured differently, the IC and OOC UE always share an understanding of the available resources. I understand this is what option1 is trying to say. However, if we follow this scheme, gnb will never be able to change its TDD-UL-DL-ConfigCommon in SIB1, which would also impose significant limitations on Uu.
Option 3 is to limit the number of UL slots to a multiple of w, which is not desirable.
We believe that Option 2 has the least impact on Uu UL-DL allocation. Note that the determination of resource pools in 214 is based on a working assumption that has not yet been confirmed, but in the sync AI we have agreed that how to derive UL based on PSBCH is up to UE  last meeting. Given this situation and the fact that the question concerns the derivation of resource pools, we think it is more appropriate to discuss this in the structural AI.

Sorry for spamming.
I should have clarified that I mean option1 is that: gnb and OEM can guarantee that TDD-UL-DL-ConfigCommon in SIB1 or pre-configuration are the same

[Huawei, HiSilicon]
Thanks for the further discussion.
I think both option 1 and option 3 from the FL’s suggestion can work.

Please note, here we just to solve the issue of related to W.
And we still believe this case only be applied to the shared carrier/band, not the ITS or SL only band.
For the shared carrier/band, it’s hard to always align TDD configuration common with OoC pre-configuration without any limitation to the network TDD configuration. 

[ZTE]
Thanks for sharing the thinking, and sorry for jumping in again. I find myself having hard time to understand why people believe option 1 is workable. To my understanding, the only way for option 1 to keep the same understanding of number of UL slots between Tx UE and Rx UE is to avoid the Rx UE running the inverse floor function. Without any network configuration reaching the Rx UE (which can be OoC UE), the only way to effectively remove that floor function is to let NW configure specific SCS and pattern periods P and P2 so that both Tx UE and Rx UE can apply w=1. Then both UEs should have the same derivation of number of UL slots based on the same {a_i} delivered via PSBCH. However, in my view this solution does not actually solve the issue -- it ony bypasses the issue and the spec is still buggy when w>1. 
Could anyone please kindly explain to me how Option 1 works (w/o letting w=1)? In option 1, if w>1, the Rx UE would anyway do the inverse floor function and there is no way under current specification to know which value the Rx UE picks. I may miss something here.  
[FL]
Thank you for further discussion.
For the NW proper configuration to eliminate the potential mis-alignment, I am still not quite sure about the exact details of the solution, which is up to NW implementation.
Here I try to explain one possible way: the TDD UL DL configuration is configured as the same as that of pre-configuration for SL UEs. This could be one possible way to guarantee the alignment between InC UEs and OoC UEs on UL slots indication.
Please correct me if there is any other understanding.

Please also see my suggestion below to Jeongho. Maybe we can find a way to discuss it in structure or sync during next meeting.

[OPPO]
For the 3 options proposed by FL, I think option 3 is preferred as some companies have commented. It can solve the issue with less impact to other AI. At current stage, I think the common understanding is less spec impact is more preferred.

The only cons of option3 is that it put some limitation on the gNB configuration of number of UL slots. As we have explained, gNB can have other ways to configure flexible symbol to UL symbol/slot. The limitation can be alleviated. 
On the other hand, this only happens in the case of shared carrier,  and in the case that granularity w>1. Based on the table of 16.1-2, only 1 case is for w>1 in FR1, the rest cases for w>1 is for FR2. FR2 is not optimized in R16. Then there is only 1 case in R16 NR-V2X to be considered. I don’t understand why option 3 is not acceptable for the only 1 case.

[FL]
As several companies think it be a proper way, may I ask if option 3 can be the potential acceptable solution?

3. Limitation on the configuration: To restrict the number of UL slots configured in tdd-UL-DL-ConfigCommon as integer multiple of granularity w.

[LGE]
I think option 3 is not desirable as it limits the network configuration. When we’re discussing how to signal TDD configuration at the beginning, I was heard many time from majority companies that the network configuration should not be affected. It’s not preferable solution from our opinion.

As I mentioned in my earlier email, the current specification do work for both INC and OOC UE communication. This is because the resource pool determination is only based on TDD-UL-DL-ConfigurationCommon and Pre-configuration. PSBCH content is not used at all in determining the resource pool. The difference between RRC configuration and pre-configuration is not a problem of this issue only. It corresponds to all other features that uses pre-configuratoin in sidelink.

I think this needs to be more carefully considered rather than quickly deciding in an easy way. We may need to consider the case where RRC reconfiguration can be propagated to the OOC UE through PSBCH transmitted by INC UE. Possible way of achieving this is to use PSBCH content for resource pool determination, or applying the same PSBCH formula for resource pool determination.

I suggest to discuss this issue in the next meeting. We’re now close to the end of this meeting.

[Samsung]
We are not supportive of option 3 since it has gNB implementation impact although some of symbols can be indicated by flexible symbol, but, this is very hard to control inter-cell interference if most of symbols are used for flexible symbol. This is big impact to Uu capacity and performance requirements if gNB also provides URLLC like service. Since w=1 for most cases in FR1 and FR2 is not targeted for Rel-16 as ZTE explained, it means current specification works well without NO critical issues. Having said that, option 1 is a slightly preferable to us now, but we are open to discuss this issue in next meeting if any. 

[FL]
Thank you for your explanation and suggestion.

Following your views that it is close to the end of this meeting, this issue can be discussed in next meeting.



	Samsung
	Thanks for your effort in leading the discussion. Sorry for joining late.
 
Just for clarification:
1.       Network implementation: The ambiguous issue between InC UEs and OoC UEs can be eliminated up to NW implementation.
2.       Clarification at Tx UEs side (FL suggestion): Tx UEs (InC) and Rx UEs (OoC) use the same UL slots resources indicated byPSBCH.
3.       Limitation on the configuration: To restrict the number of UL slots configured in tdd-UL-DL-ConfigCommon as integer multiple of granularityw.
 
Will Tthe above three option impact on the set of slots to be included in a resource pool?

[FL]
Thank you for your joining on this discussion.

The quick answer is potentially YES.

From my perspective and discussion by now, I think it different solution may have different / no impact on the determination of resource pool.
Also mentioned by some companies, this issue is also related to the one of the topics during prep phase in PHY structure which is not discussed in this meeting. I also observe some contributions/solutions proposed by companies under PHY structure about this issue.

Based on the discussion, companies have different views with supporting the three solutions. I am afraid that we cannot reach consensus within today.

Considering that we are approaching the end of this meeting, my suggestion is that we continue discussing this issue / corresponding solutions in next meeting, either under AI PHY structure or AI SL SYNC.

Please let me know if you have any other comments.
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