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Three email discussions had been sanctioned in RAN1#100-e on initial access procedures for NR-U. This first discussion had the following scope:

[100e-NR-unlic-NRU-InitAccessProc-01] Email discussion/approval regarding SSB position validation for FBE scenario, clarification on interpretation of ssb-PositionsInBurst for UE procedure for receiving control information, and LS to RAN4 on candidate SS/PBCH block index and SS/PBCH block index terminology for alignment by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3

Conclusions

Agreement:
Adopt the following TP for TS 38.213:
--------------------------------- Begin TP ---------------------------------
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<Unchanged part omitted>
For monitoring of a PDCCH candidate by a UE in a slot or in a span, if the UE
[bookmark: _Hlk493885951]-     has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-     does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-     at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to candidate SS/PBCH blocks corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, 
the UE is not required to monitor the PDCCH candidate.
For monitoring of a PDCCH candidate by a UE in a slot, if the UE
-     has received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell, and
-     does not monitor PDCCH candidates in a Type0-PDCCH CSS set, and 
-     at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to candidate SS/PBCH blocks corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in ServingCellConfigCommon, 
the UE is not required to monitor the PDCCH candidate.
<Unchanged part omitted>
--------------------------------- End TP ----------------------------------------

Conclusion:
For semi-static channel access, SSBs that (partially) fall in the idle region of a fixed frame period should be considered as invalid. No PDSCH rate matching and no RLM/RRM measurement will be done for those candidate SSB positions.

Agreement:
LS to RAN2/4 on SSB index and candidate SSB index for NR-U is endorsed in R1-2001357

Appendix: Company views
SSB Position Validation for FBE
The issue is summarized in [13] with the following proposals:
Proposal 2. For semi-static channel access, consider SSBs (partially) fall in the idle region of a fixed frame period as invalid. No PDSCH rate matching and no RLM/RRM measurement will be done for those candidate SSB positions.
Proposal 3. Within a fixed frame period, only up to the first 8 candidate SSB positions are considered valid, and no PDSCH rate matching and no RLM/RRM measurement will be done for the remaining candidate SSB positions in the FFP.
FL suggestion is to first discuss the above proposals before any potential TP.

	Company
	Views

	Samsung
	Agree with the observation in Proposal 2, and seems some clarification is needed. Details can be discussed further when the TP is ready. We are expecting a simple TP to resolve this issue, like “if ChannelAccessType-r16 = semistatic is provided, UE assumes a candidate SS/PBCH block overlapping with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213], is not transmitted”.

	Nokia
	Agree as well with the observation in Proposal 2. We also expect a simpler solution to be found to solve the issue; our first thought was that we could find an upper limit for the DRS Tx window duration as a function of FFP and SCS, but we also noted the observation from Qualcomm that this is not possible for short FFPs. To be further discussed.

	Sharp
	We are OK with Proposal 2. 
For Proposal 3, We should wait for RAN2 decision on introducing new MIB. If the new MIB is introduced for this, using legacy MIB can work.

	Spreadtrum
	For Proposal 3, we have proposed to define such limitation for gNB for LBE. Because UE know the starting position of COT, with restriction only up to the first 8 candidate SSB are valid, UE can perform the conservative rate matching according to 8 bit in ssb-PositionsInBurst instead of excessive rate matching w.r.t. SSB index. In our view, more accurate rate matching can be realized instead of current excessive rate matching. If Q value is 1, UE should perform PDSCH rate matching around every candidate SSB. The resource of 20 candidate SSBs is huge.
Anyway, we are fine for proposal 3, but want to extend it to “Within a fixed frame period for FBE or within COT for LBE, only up to the first 8 candidate SSB positions are considered valid, and no PDSCH rate matching and no RLM/RRM measurement will be done for the remaining candidate SSB positions”. We do not understanding the reason why the rate matching is according to SSB index. There is full and well-defined signaling to support the rate matching according to candidate SSB index.
Our contribution in RAN1#99 [R1-1912572] has the following proposals.
Proposal 3: UE assumes that gNB should start transmitting SSB from the first available SSB candidate position in a COT.
Proposal 4: The valid number of bits in ssb-PositionInBurst should be 8 for PDSCH rate matching around SSB, i.e. no spec changes compared to R15.

	Qualcomm
	Agree since this is our proposal 😊
Not sure I understand Sharp’s comment on proposal 3 about new MIB. The problem we are trying to address is for FBE when there are more than 8 SSBs in a fixed frame period, the candidate SSB positions beyond the first 8 will not be able to provide the gNB additional SSB transmission opportunities as they are subjecting to the same LBT as the first 8 in the beginning of the FFP. Therefore, we believe there is no need to keep them available, unless gNB wants to send something else at the beginning of the FFP and intentionally delay the SSB transmission to later part, which we feel do not make sense.
We also like the Spreadtrum proposal that even in LBE, the gNB should transmit the first SSBs in a COT. This helps UE power consumption. This may belong to a different discussion though.

	Ericsson
	Simple TP for Proposal 2 is okay. Rather than specifying different rate matching and RLM behavior for the IDLE period in the 38 spec series, can this be confined instead to the 37.213 series? Clearly, the UE should not assume any reception in the idle period, so it seems like a simple sentence should be enough.
Regarding Proposal 3, recall during the Reno meeting for LBE, we discussed whether there should be different rate matching rules outside the first 8 candidate SSB positions, and the consensus was no. In this regard, this proposal feels like an optimization for FBE which may not be needed. Can’t it be solved simply by configuration of a sufficiently short discovery burst transmission (DBTX) window?

	LG Electronics
	Agree with Proposal 2 in principle.
For Proposal 3, further discussion seems necessary. Even though more than 8 candidate positions are defined within a FFP, wouldn’t it be possible that gNB intentionally defers SSB transmission and transmits other DL transmission before SSB?

	ETRI
	Regarding Proposal 2, it is agreed in principle and be handled with simple TP.
Regarding Proposal 3, it can be handled through configuration of short DRS transmission window as Ericsson mentioned.

	ZTE, Sanechips
	I’m fine with Proposal 2, but suggest further clarification, which is same as Samsung.

For Proposal 3, SSB position validation is related to Q value(Q=4 or 2 also needs to be considered in addition to Q=8 case ), the relative position between DRS window and FFP, FFP periodicity and so on. So it is a relatively complicated problem and also an optimization issue in general. Despite there are some benefits, the impact on Spec is significant.

	vivo
	Fine with Proposal 2 with simple spec change. For proposal 3, the problem is not essential which will make system broken and it could be handled by implementation. 

	OPPO
	OK for proposal 2. For proposal 3, it seems to restrict some gNB flexibility. For example when FFP=4 ms, with the proposal gNB cannot send only one SSB in a slot. 

	Huawei, HiSilicon
	Agree with proposal 2.
As for proposal 3, we think limit Lmax=8 in FBE and follow Rel 15 mechanism is straightforward.

	Qualcomm2
	If we can limit  to 8 as HW suggested, we are fine as well. However, this might be too much to ask for. 
By limiting the DMTC window, it can solve the problem for long fixed frame period case (5ms, 10ms), but for smaller fixed frame period, there are some functionality loss. For example if FFP is 2.5ms, if DMTC window is still 5ms, the gNB can fail LBT at the beginning for SSB0, but can still try LBT before SSB10 to transmit another 8 SSB. 
For LGE’s comment of gNB intentionally delay SSB transmission to transmit something else, this is exactly what we are trying to avoid. Even if gNB delay the transmission of SSB, the positions for the earlier SSBs will still be rate matched around and no UE can use them for data transmission, and it burns UE power to detect them.
For spec impact, we believe it can be localized in 38.213 section 4.1, where ssb-PositionInBurst functionality is described. Basically currently it says if ssb-PositionInBurst is 1, the UE will assume an SSB is transmitted at the candidate position. We only need to add a few more restrictions to say if the candidate SSB position is within the first 8 out of a fixed frame period and does not fall in idle for FBE.

	MediaTek
	Comments on Proposal 2: we can simply specify in TS37.213 that no transmission including both downlink and uplink is allowed/expected in an IDLE period. 
Proposal 3 strikes me another question: In FBE, can we allow multiple transmission opportunities for an SS/PBCH block as we do in LBE? In ETSI, the privilege of “short control signaling” without LBT is allowed in both LBE and FBE. And I believe it is the regulation that we based on to apply Cat-2 LBT for SSB transmissions. Similarly, if we agree we can apply the “short control signaling” rule to SSB transmission in FBE, then it implies even when gNB fails to pass CCA immediately before the start of a fixed frame period, gNB is allowed to conduct CCA in the middle of the FFP for SSB transmission. Just want to see what companies’ views on this.
If the majority view is that in FBE, an SS/PBCH block should not be provided with multiple transmission opportunities as it is in LBE, we prefer that gNB should properly configure a DRS window duration, a Q value, and an FFP so that the following are satisfied. 
· The maximum candidate SS/PBCH block index is smaller than Q.
· The DRS transmission window should fall within the channel occupancy of a FFP and hence does not overlap with the idle period of a FFP.  

	Intel
	Proposal 2: Not clear to us what critical problem are we trying to solve. During IDLE period there is no PDSCH transmission, so assumption on rate-matching is irrelevant. For RLM/RRM, UE behavior for LBE is that a UE may not expect a particular instance of SSB is guaranteed to be transmitted – the same behavior is sufficient in the IDLE period of FBE operation.
Proposal 3: Not clear to us what critical problem are we trying to solve. In LBE it is up to the scheduler to determine which candidate SSB instance to transmit (even without considering LBT aspect). The same behavior can be sufficient in FBE.




Interpretation of ssb-PositionsInBurst for UE procedure for receiving control information
Potential ambiguity is pointed out in [4] with regard to TS 38.213 in the following text:
For monitoring of a PDCCH candidate in a slot
-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.
…






Suggested clarification is to rewrite (to point to candidate SS/PBCH block) as follows:
For monitoring of a PDCCH candidate in a slot
-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to a SS/PBCH block transmission according to ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.

	Company
	Views

	Samsung
	We are OK with this clarification. 

	Nokia
	We agree with this clarification.

	Sharp
	In shared spectrum with LBT procedure, the UE cannot know which of SS/PBCH blocks is “transmitted”. To avoid this ambiguity, we propose the following update, which is based on the wording in the latest spec.
For monitoring of a PDCCH candidate in a slot
-	If the UE has received ssb-PositionsInBurst in SIB1 and has not received ssb-PositionsInBurst in ServingCellConfigCommon for a serving cell and if the UE does not monitor PDCCH candidates in a Type0-PDCCH CSS set and at least one RE for a PDCCH candidate overlaps with at least one RE corresponding to candidate SS/PBCH blocks corresponding to SS/PBCH block indexes a SS/PBCH block transmission according to ssb-PositionsInBurst in SIB1, the UE is not required to monitor the PDCCH candidate.

	Spreadtrum
	We noticed “SS/PBCH block transmission provided by ssb-PositionsInBursst” is the favor in 38.214, and in R1-1913538, RAN1 consensus is “candidate SS/PBCH block with index corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst”. Both are OK for us.
BTW, may I ask for some editorial changes in 38.213? such as:
RO validation:
the index of the SS/PBCH block transmission is provided byaccording to ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
 Invalid case for SFI:
For a set of symbols of a slot corresponding to SS/PBCH blocks with candidate SS/PBCH block indexes indicated to a UE by ssb-PositionsInBurst in SIB1, or by ssb-PositionsInBurst in ServingCellConfigCommon, 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.

They may be interpreted as candidate SS/PBCH block (index) and missing in R1-1913538.

	Qualcomm
	Sharp update seems to be good.

	Ericsson
	It’s not clear to us why a change is needed in this one specific place in the spec. Indeed, there are multiple instances of text like the following:
“…corresponding to a SS/PBCH block index provided by ssb-PositionsInBurst…”
and what this actually means is defined in Section 4.1 of 38.213. We agree that the wording in that section needs to be carefully parsed – one needs to read all the way to the bottom of the following paragraph to actually get the definition of SS/PBCH block index = mod(s,Q), but still why change just one instance of the wording without revisiting all the others? When 38.213 was updated after Reno, the spec editor was careful to make the definition up front in Section 4.1, and then make use of it consistently later in the spec.

	LG Electronics
	Similar view with Ericsson. At least in 213 spec, we may not need additional clarification for SSB index, other than in Section 4.1 of 213 spec.

	ETRI
	We prefer to Sharp’s update. In fact we have the same proposal in R1-2000771.

	ZTE, Sanechips
	Trend to agree with Sharp’s update. 

	vivo
	Agree that Sharp updates are more clear. 

	OPPO
	Fine with Sharp’s update

	Huawei, HiSilicon
	Sharp’s update is fine. According to the agreement, candidate SSB positions corresponding to SSB index instead of transmitted SSB should be used.

	Intel
	Not clear that the change is needed. As Ericsson clarified, the parsing of 38.213 has be done considering that an “SS/PBCH block index” corresponds to a set of “candidate SS/PBCH block indices” – both of these terms are defined already.




LS to RAN2/RAN4 on candidate SS/PBCH block index and SS/PBCH block index terminology

LS draft text from [6] is as follows:
------------------------------------------------------ Start-------------------------------------------------------------
1. Overall Description

In RAN1#99 RAN1 agreed the following:

	Agreement:
RAN1 recommends the following terminology to be used consistently across RAN1 (and RAN2/RAN4) specifications for operation with shared spectrum channel access:
· “SS/PBCH block index” can be expressed as modulo(PBCH DMRS sequence index, Q) or modulo(Candidate SS/PBCH block index, Q)
· Note: These two modulo operations yield the same result and which index should be applied depends on the specific scenario
· Note: This is applicable for cases in the specification where “SS/PBCH block” instead of “SS/PBCH block index”
· “Candidate SS/PBCH block index” within a DRS transmission window was previously agreed in RAN1
· Include this agreement in an LS to RAN2/RAN4




RAN1 has agreed on the definition of “SS/PBCH block index” and “Candidate SS/PBCH block index”, and the two terminologies were used in RAN1 specification. 

2. Actions
To RAN2/RAN4 groups:
RAN1 kindly requests RAN2/RAN4 to take the above information into account when finishing the CR for NR-U.

3. Date of Next TSG-RAN WG1 Meetings:
RAN1 Meeting #100-Bis	20 – 24 April 2020	Busan, Korea


------------------------------------------------------ End-------------------------------------------------------------
	Company
	Views

	Samsung
	We are supportive of sending the LS. Based on our review of current RAN2 draft spec, we figured out the wording in 38.331 is not aligned with RAN1’s intention. So other than the agreements, some examples from R1-1913538 should also be added to clarify RAN1’s information. We drafted a LS accordingly, and comments are appreciated. 

	Nokia
	We will not object to have the LS sent. On the other hand we are not sure that at this point in time sending the LS would be very useful, given that internal Companies’ coordination between their RAN1 and RAN2/RAN4 Delegates should have already taken place since the Reno meeting in December – this is at least the case for Nokia. BTW and as far as the 38.331 is concerned our feeling is that in all cases SSB-index corresponds to the “SS/PBCH block index”; on the other it has been pointed out by Samsung that the ssb-positionsInBurst definition in 38.331 has to be updated, according to their above feedback.

	Sharp
	We are OK to send.

	Spreadtrum
	Sending the LS is necessary.

	Qualcomm
	Ok to send

	Ericsson
	Supportive of sending an LS.
The LS drafted by Samsung in the DRAFTS folder is a good start. It would be useful to give some RAN4 examples of how RAN4 specs are impacted like we had in R1-1913538 since the LS will go to RAN4 as well.
It would be good to also provide a reference to R1-1913538.

	LG Electronics
	Supportive of sending an LS.

	ETRI
	Supportive of sending an LS.

	ZTE, Sanechips
	Supportive of sending an LS.

	vivo
	Supportive to sending an LS and better to include some examples to make it more clear.

	OPPO
	Support to send LS as a proposing company 

	Huawei, HiSilicon
	Supportive of sending an LS.

	MediaTek
	OK to send an LS

	Intel 
	Agree to send LS
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