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Introduction

The contribution intends to discuss remaining issues on RACH aspects, mostly on TA report aspects.
Discussion
2.1 TA report
In previous meetings following alternatives have been discussed thoroughly as candidate solutions for the content to be report in TA reporting, but no consensus have been reached.
Alt1: Full TA

Alt2: Service link delay

Alt3: (k-offset*10^-3 - TTA)/slot-duration
In the RAN1#107-e meeting, they have discussed further about remaining TA report issues and finally reached consensus on the TA report content and unit to be used for reporting. And an LS(R1-2112766) [2] has been sent to RAN2 to inform the progress in RAN1, the agreements are given as below:

	Agreement

15 kHz is used as the reference subcarrier spacing value for the unit of TA reported in FR1.

Agreement

The reported TA is the least integer number of slots greater than or equal to the corresponding TA value.


Observation 1: RAN1 has agreed that 15kHz will be used as reference subcarrier spacing for TA report unit in FR1 and the reported TA is the least integer number of slots greater than or equal to the corresponding TA value.
Since RAN1 has already evaluate the pros and cons and adopt solution based on TA values, to avoid redundant discussion in RAN2 it is proposed to confirm RAN1 agreements that the TA report content is the least integer number of slots greater than or equal to the corresponding TA value. 

Based on RAN1 agreements, the alternatives for TA report is down-selected to between alt 1and alt2. Since slot with 15 SCS is used for TA report, which means millisecond unit is used for TA reporting, than the required bits for TA report is 10 and 9 bits separately for alt1 and alt2. It can be observed that the signalling overhead difference is quite small compared to the total required bits. However, as explained in our previous contribution [3], the benefits of alt1 compared to alt2 is that it is easier for NW to implement since NW is not required to continuously monitor the change of SIs. Also alt1 can avoid introducing misunderstanding of TA applied at UE’s side especially when SI is just updated.
Observation 2: When SCS with 15KHz is used, the signalling overhead difference is only bit between alt 1and alt2 while alt1 is much simpler for NW to implement.
Based on above analysis, it is proposed to report full TA in TA report with unit equals to ms.

Proposal 1: UE reports full TA in TA report if configured by NW and the report unit is ms.

It has agreed in RAN2#116-e that if TA is used for TA report, than MAC CE will be used for TA report.In the following section, we will discuss the detailed design on TA Report MAC CE.

Observation 3: It is agreed that if the content to be reported in TA report is TA values, then MAC CE is used.
Based on above discussion, if full TA is used for reporting, then the value range of TA report is from zero to 513ms, which will consumes up to 10 bits for reporting. One straightforward design for TA Report MAC CE would be to have a fixed size MAC CE body of two octets, which includes 6 R fields and one 10-bit TA values filed as shown in below figure.
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Figure 1 TA report MAC CE with fixed size
Observation 4: The most straightforward method for TA report MAC CE design is to have a fixed size MAC CE body of two octets (i.e., including 6 R fields and one 10-bit TA values), which has the least specs impact.

During previous discussion some companies shows concerns on the large size which could impact the cell coverage,while the concern is addressed by relying on existing LCP procedure to decide if the TA report MAC CE will goes into Msg3 or Msg5, there is stil room for improving. Considering not all UE within the coverage of the same satellite cell will have the same RTT, it is possible for some UE to have smaller UE specific TA that can be fit in Msg3 while some UE will have larger RTTs that requires more than one octet for TA report, thus can only be put in Msg5.
Observation 5: it is possible for some UE to have smaller UE specific TA that can be fit in Msg3 while some UE will have larger RTTs that requires more than one octet for TA report, thus can only be put in Msg5.
Considering the benefits of additional gain in reducing access delay another option for TA report MAC CE design is to have two types of TA report MAC CE with fixed size of one octet and two octets respectively. The long TA report MAC CE will has the same format as shown in figure 1 while the short TA report MAC CE will contain only one-octet long TA report value as shown in Figure 2. The two types of TA report MAC CE can be differentiated based on different LCIDs.
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Figure 2 short TA report MAC CE with fixed size
If UE reported TA values is smaller or equal to 255 ms, then UE selects the short TA report MAC CE for report otherwise long short TA report MAC CE can be used. The benefits is that UE with smaller UE specific TA can utilize the short TA report MAC CE for TA report which can be sent as soon as possible (i.e., in Msg3) thus further reduce the access delay.
Observation 6: To have two types of TA report MAC CEs (one for TA smaller or equal to one octet and one for TA larger than one octet) provides the opportunities for UE with smaller RTT to report TA as soon as possible (e.g., in Msg3), which can help further deducing the access delay.
Yet to achieve the same purpose as introducing two types of TA report MAC CEs, another option is to have a varied size of TA report MAC CE, which could either have a fixed size of one octet or with a fixed size of two octets. Similar to option of two types TA report MAC CEs, UE can decide the length of TA report MAC CE based on the TA to be reported. Also, in order to differentiate the length of UE is reported, one length field can be included to indicate the length of TA report MAC CE UE reported. The L field is set to 1 if long length is selected and set to zero if short length is used. An example of varied size MAC CE is given as follows:
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Figure 3 (a) TA report MAC CE with varied size when L indicating short length is used
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Figure 4 (b) TA report MAC CE with varied size when L indicating long length is used
Compared to have two types of TA report MAC CEs the disadvantages of the varied size TA report MAC CE is that the range UE benefited is decreased since we need one additional bit out of the first octet to help identify the length of TA report MAC CE. 

Observation 7: A varied size TA report MAC CE allows UE to decide the length of TA report MAC CE based on the TA to be reported, which achieve similar benefits as having two types of TA report MAC CE.

 To sum-up, there are three alternatives can be used for TA report MAC CE design:

Alt1: fixed size MAC CE with two octets which includes following field:
R fields, which is set to zero
UE specific TA values which indicate the TA values to be reported
Alt2: Two separate MAC CE identified by different LCIDs which includes following:
One-octet fixed size Short TA report MAC CE with only UE specific TA values filed
Two-octet fixed size Long TA report MAC CEs with R field and UE specific TA values filed
Alt3: Varied size TA report MAC CE with one or two octets, which including following fields:
L filed to indicate the length of TA report MAC CE, which sets to 1 if two octets is used to for TA report MAC CE, zero if one octet is used for TA report MAC CE.
UE specific TA values field with either 7 or 10 bits
R field, which is set to zero. It presents if two-octet long TA report MAC CE is used (e.g., L is set to 1) 
Based on the discussion, the pros and cons of each alternatives are summed up in the table below:

Table 1 Comparison of candidates solutions for TA report MAC CEs
	
	Alt1
	Alt2
	Alt3

	Pros
	Least specs impact
	Flexible; reduce access delay for UEs with TA smaller than 8-bits
	Flexible, reduce access delay for UEs with TA smaller than 7 bits

	Cons
	Additional delays for  UEs with smaller TA values
	More specs impact;

Two LCIDs is required to identify different TA report MAC CEs
	More specs impact;

Smaller range of UE can be benefited compared to alt 2 since one bit out of first octet is needed to differentiate MAC CE length 


Observation 8: Candidates for TA report MAC CE are summarized as below with pros and cons given in above table 1:

Alt1: fixed size MAC CE with two octets which includes following field:
R fields, which is set to zero
UE specific TA values which indicate the TA values to be reported
Alt2: Two separate MAC CE identified by different LCIDs which includes following:
One-octet fixed size Short TA report MAC CE with only UE specific TA values filed
Two-octet fixed size Long TA report MAC CEs with R field and UE specific TA values filed
Alt3: Varied size TA report MAC CE with one or two octets, which including following fields:
L filed to indicate the length of TA report MAC CE, which is set to 1 if two octets is used to for TA report MAC CE, zero if one octet is used for TA report MAC CE.
UE specific TA values field with either 7 or 10 bits
R field, which is set to zero. It presents if two-octet long TA report MAC CE is used (i.e., L is set to 1) 
Based on above comparison, alt2/3 is more flexible and brings additional gain in reducing the access delay for part of UEs, it is proposed RAN2 to select either alt2 or alt3 as descried in observation 8 for TA report MAC CE design.

Proposal 2: RAN2 to discuss and select between alt2 or alt3 as descried in observation 8 for TA report MAC CE design.
2.2 Location report

Another open issues in RAN2 is feasibility of location report and how it can be used in combination with TA report as discussed in previous session. An reply LS has been received from SA3 in S3-214394[4], which contains following content:

-------------------------------------------------- From LS S3-214394 ---------------------------------------------------------
Depending on the local jurisdiction and its regulations, NTN specific user consent may be needed before gNB can configure the UE to report the UE location information. 

SA3 is currently introducing new requirements to TS 33.501 for user consent handling. Although such requirements are generic, they may need to be complemented in order to cover the different use cases, such as, in this context, the handling of user consent for UE location information for NTNs. SA3 has not yet studied how this user consent handling can be used specifically for the NTN use case.

-------------------------------------------------- From LS S3-214394 ---------------------------------------------------------

It can be observed that SA3 has confirmed detailed UE location report is only feasible when user consent is available, and although a generic requirement is under-studied to cover all cases, they haven’ studied specifically for NTN use case. 
Observation 9: SA3 confirmed user consent is necessary for NW to configure UE with detailed location report while they haven’t studied specifically how it is handled in NTN. 
Based on SA3’s reply LS, it is uncertain if the user consent handling specifically for NTN could be ready for this release. It seems premature to discuss details on location report since whether it can be supported in this release is still pending on SA3’s progress. Since for pre-compensation information report we have already defined event triggered based TA report which is independent from user consent, also considering the limited time budget in RAN2, it is proposed to from precompensation information report purpose, event triggered based location information report is de-prioritized in this release, so that RAN2 can focus on discussing TA report based on TA values.
Observation 10: It is premature to further discuss the details on location report since whether it can be supported is pending on SA3’s progress which is barely started yet, also the time budget is not optimistic.

Observation 11: Event triggered TA values report can already fulfil the requirement on pre-compensation report, therefore event triggered location information report is not urgent in this release. 
Proposal 3: For pre-compensation information report purpose, discussion on UE location report is deprioritized in this release.
Conclusion and proposals

Based on above analysis, we have the following proposals: 

TA report:

Observation 1: RAN1 has agreed that 15kHz will be used as reference subcarrier spacing for TA report unit in FR1 and the reported TA is the least integer number of slots greater than or equal to the corresponding TA value.
Observation 2: When SCS with 15KHz is used, the signalling overhead difference is only bit between alt 1and alt2 while alt1 is much simpler for NW to implement.
Proposal 1: UE reports full TA in TA report if configured by NW and the report unit is ms.

Observation 3: It is agreed that if the content to be reported in TA report is TA values, then MAC CE is used.
Observation 4: The most straightforward method for TA report MAC CE design is to have a fixed size MAC CE body of two octets (i.e., including 6 R fields and one 10-bit TA values), which has the least specs impact.
Observation 5: it is possible for some UE to have smaller UE specific TA that can be fit in Msg3 while some UE will have larger RTTs that requires more than one octet for TA report, thus can only be put in Msg5.

Observation 6: To have two types of TA report MAC CEs (one for TA smaller or equal to one octet and one for TA larger than one octet) provides the opportunities for UE with smaller RTT to report TA as soon as possible (e.g., in Msg3), which can help further deducing the access delay.
Observation 7: A varied size TA report MAC CE allows UE to decide the length of TA report MAC CE based on the TA to be reported, which achieve similar benefits as having two types of TA report MAC CE.
Observation 8: Candidates for TA report MAC CE are summarized as below with pros and cons given in table 1:

Alt1: fixed size MAC CE with two octets which includes following field:
R fields, which is set to zero
UE specific TA values which indicate the TA values to be reported
Alt2: Two separate MAC CE identified by different LCIDs which includes following:
One-octet fixed size Short TA report MAC CE with only UE specific TA values filed
Two-octet fixed size Long TA report MAC CEs with R field and UE specific TA values filed
Alt3: Varied size TA report MAC CE with one or two octets, which including following fields:
L filed to indicate the length of TA report MAC CE, which sets to 1 if two octets is used to for TA report MAC CE, zero if one octet is used for TA report MAC CE.
UE specific TA values field with either 7 or 10 bits
R field, which is set to zero. It presents if two-octet long TA report MAC CE is used (i.e., L is set to 1) 
Table 1 Comparison of candidates solutions for TA report MAC CEs
	
	Alt1
	Alt2
	Alt3

	Pros
	Least specs impact
	Flexible; reduce access delay for UEs with TA smaller than 8-bits
	Flexible, reduce access delay for UEs with TA smaller than 7 bits

	Cons
	Additional delays for  UEs with smaller TA values
	More specs impact;

Two LCIDs is required to identify different TA report MAC CEs
	More specs impact;

Smaller range of UE can be benefited compared to alt 2 since one bit out of first octet is needed to differentiate MAC CE length 


Proposal 2: RAN2 to discuss and select between alt2 or alt3 as given below for TA report MAC CE design.

Alt2: Two separate MAC CE identified by different LCIDs which includes following:
One-octet fixed size Short TA report MAC CE with only UE specific TA values filed
Two-octet fixed size Long TA report MAC CEs with R field and UE specific TA values filed
Alt3: Varied size TA report MAC CE with one or two octets, which including following fields:
L filed to indicate the length of TA report MAC CE, which is set to 1 if two octets is used to for TA report MAC CE, zero if one octet is used for TA report MAC CE.
UE specific TA values field with either 7 or 10 bits
R field, which is set to zero. It presents if two-octet long TA report MAC CE is used (i.e., L is set to 1).
Location report

Observation 9: SA3 confirmed user consent is necessary for NW to configure UE with location report while they haven’t studied specifically how it is handled in NTN. 
Observation 10: It is premature to further discuss the details on location report since whether it can be supported is pending on SA3’s progress which is barely started yet, also the time budget is not optimistic.

Observation 11: Event triggered TA values report can already fulfil the requirement on pre-compensation report, therefore event triggered location information report is not urgent in this release. 
Proposal 3: For pre-compensation information report purpose, discussion of UE location report is deprioritized in this release.
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