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1. Introduction
This contribution shared our concerns on the current sensing procedure in Rel.16 sidelink. The issue was suggested to be discussed by FL in last meeting but was not identified as an essential issue by the group due to email budget. 
2. Discussion
We insist that there are two reasons to regard the issue as an important one and should be discussed:
Reason 1: It’s an issue related to capturing a past agreement in TS
In RAN1#99, in terms of SPS resources (i.e., mapping of periodic semi-persistent resources into the resource selection window), we agreed to reuse LTE design:
· (working assumption) Procedure of mapping of periodic semi-persistent resources into the resource selection window is reused from LTE
· By reusing TS 36.213, section 14.1.1.6, steps 5 and 6 of non-partial sensing, as applicable
Back to LTE design, the related agreement was agreed in RAN1#87: 
R1-1613655 WF on Support of Small Transmission Periods for V2V Communication Intel, Qualcomm Inc.
Agreement:
· Confirm that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.
So, the condition we agreed to scale the number of reservation is "SCI received in the last i*P_step logical subframes in the sensing window".
· In LTE spec, as the end of the sensing window is slot  , the last i*P_step logical subframes in the sensing window should be  . Hence, the spec is captured as  (i.e., )
· In NR spec, the end of the sensing window is , the last i*P_step logical subframes in the sensing window should be  .
Hence, if we surely to reuse LTE mechanism as we agreed, in our understanding, we should reuse the rationale but not simply reuse the wording. The current text in NR spec was not aligned with reusing LTE design. Of course, the proposed modifications () may not be precise, but please consider the last i*P_step logical subframes in the sensing window.
Reason 2: It’s an issue related to avoiding resource collisions
[bookmark: _Hlk26192698]In current sidelink sensing procedure specified in TS 38.214, when UE received higher layer trigger for resource (re-)selection at slot n, the corresponding sensing window is defined as the slots range of [) where  is the start slot and  is specified in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. As shown in table 8.1.4-1 below,  may take value of 1 or 2 or 4 slots, which means there will exist 1 or 2 or 4 slots between the end slot of sensing window and the sensing trigger slot n (e.g., in Figure 1 below, trigger at slot n while sensing window ends before slot n-4).
Table 8.1.4-1:  depending on sub-carrier spacing
	
	 [slots]

	0
	1

	1
	1

	2
	2

	3
	4


In current step 6), in order to exclude candidate resources that are occupied by other UEs, the procedures are:
	6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and 'Resource reservation period' field, if present, and 'Priority' field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]c)	the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A,  is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of msec.




Figure 1. NR sensing window and resource selection window
Take figure 1 for example and assume Nmax = 1 for simplicity, if sensing UE detects SCI in slot m, there will be four cases to be considered because of different reservation periods from slot m: the reservations with black, cyan, red and green colors. According to step c):
· For the black one, because, it falls into otherwise case, i.e., Q = 1, no resources within the selection window will be excluded. This is aligned between LTE and NR. 
· For the green one, because  while, it falls into otherwise case, i.e., Q = 1 and resource (n + b) within selection window will be excluded. This is aligned between LTE and NR.
· For the red one, because  and , it falls into , so resources (n + 1) and (n + c) will be excluded, this is also aligned between LTE and NR.
· But for the cyan one, we think current spec by reusing LTE procedure will have bugs because there was no such gap slots (n-1, n-2, n-3, and n-4) in LTE, which exist in NR however. To be more specific,
The reservation case marked in cyan falls into the "otherwise" category and Q will only takes value "1" because of.
Then q=1 and only slot  (i.e., slot (n -2) in the figure) is identified occupied while the other periodic reserved slots within resource selection window (i.e., slot (n + a) and slot (n + T2 - 2) in the example) cannot be identified occupied and will not be excluded from the selection window. 
This will cause resource collisions if the sensing UE selects resources in slot (n + a) and slot (n + T2 - 2) for transmission. The right way is to treat the cyan one similar as red one and green one, i.e., let the cyan case fall into  based on actual but not arbitrarily Q = 1 in this case.
Observation 1:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK10]There are gap slots between sensing window and trigger slot, which may have reservations within selection window and will not be excluded by current specification.
In spite of  only contains [1, 2, 4] slot, the possible reservations within resource selection window from  slots will be a large amount resources considering many short reservation periods are supported in NR sidelink (e.g., [1, 99] ms) and a series of possible SPS reservations during the whole resource selection window. If we only rely on re-evaluation and pre-emption to avoid resource collision, there will be much more complexity to handle these short-reserved resources comparing handing these  slots ahead. 
Note that, in step 5), for each not-monitoring slot due to UE's transmission occurred, we even assume there exist a hypothetical SCI reserving any periodicity value allowed in the resource pool. In our understanding, the principles behind are similar.
Based on the observation and discussion above, we propose following text proposals to solve the problems which are caused by reusing LTE excluding procedure:
Proposal 1:
· Adopt following text to TS 38.214 8.1.4:
	c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …,. Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot  belongs to the set , otherwise slot  is the first slot after slot  belonging to the set ; otherwise .  is set to selection window size T2 converted to units of msec.



[image: ]


Currently,  is set to selection window size T2 converted to units of ms. However, as discussed in issue 1 section, gap slots should also be taken into account to calculate the number of possible reservations after sensing window, i.e., by . Otherwise, some reservations near the end of resource selection window will not be excluded. So, we propose that:
Proposal 2: 
·  is set to selection window size T2 converted to units of ms plus  converted to units of ms if proposal 1 is adopted.
3. [bookmark: OLE_LINK1]Conclusion
In this contribution, we shared our concerns on current resource excluding procedure for NR sidelink and proposed that:
Observation 1:
· There are gap slots between sensing window and trigger slot, which may have reservations within selection window and will not be excluded by current specification.
Proposal 1:
· Adopt following text to TS 38.214 8.1.4:
	c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …,. Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot  belongs to the set , otherwise slot  is the first slot after slot  belonging to the set ; otherwise .  is set to selection window size T2 converted to units of msec.


Proposal 2: 
·  is set to selection window size T2 converted to units of ms plus  converted to units of ms if proposal 1 is adopted.

4. Reference
[1] 3GPP TS 38.214.
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