
3GPP TSG-RAN WG3 #114-e	R3-215854
E-meeting, 1st – 11th November 2021	

Source:	CATT (moderator)
[bookmark: Title]Title:	CB: # SONMDT5_RACHOpt
[bookmark: Source]Agenda Item:	10.2.1.7
[bookmark: DocumentFor]Document for:	Approval

1. Introduction
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- Turn the WA to agreement?
- Maximum number of PRACH Configurations? 
- PRACH configurations encoding? approach 1,2,or 2 enhanced?
- DU can request further PRACH configurations from gNB-CU?
- Neighbour PRACH configurations over F1AP? X2 impact?
- Capture agreements and open issues
- Proceed to TPs if there are agreements.
(CATT - moderator)
Summary of offline disc R3-215854
The deadline for the first phase is 00:00 UTC on 5th November (Friday).
2. For the Chairman’s Notes
TBD.
3. Discussion (first phase)
In this meeting we collected 6 documents on this agenda item from 4 companies [1–6], all of which focused on PRACH coordination.
How to perform PRACH coordination in gNB-CU/DU split architecture (and for EN-DC as well maybe) is one open issue left over from Rel-16. The progress we achieved last meeting makes the moderator kind of optimistic that we can finish this topic within Rel-17—maybe no one wishes delaying it once again into Rel-18.
But the limitation on time worries the moderator: there are only three meetings left (including this one) while quite an amount of Stage 3 details may need to be determine. In order to make progress as soon as possible, the moderator sincerely wishes every participant to compromise with one another.
The moderator understands that anyone is not so glad to change their opinion by a U-turn. So the moderator encourages using a “softer” manner when filling the blanks, e.g. “Preferred” / “Not preferred (but acceptable)” / “Not acceptable”, rather than a simple Boolean “Agree” vs “Disagree”.
3.1. Confirm the WA last meeting
At first we would like to confirm the WA we achieved last meeting:
WA1: The gNB-CU should be possible to provide the gNB-DU with information indicating the CGI of the cells potentially in conflict and the neighbouring relation between these cells and their neighbour cells, along with the PRACH configurations of those neighbour cells, so as to prevent the gNB-DU from reconfiguring one of its cells from conflicting with one neighbour toward conflicting with another neighbour. How/whether gNB-CU do the filter is up to implementation.
One company proposed to turn it directly into an agreement [1], while another company proposed [4]:
	With respect to the WA agreed, the neighbour cells for which the gNB-CU signals PRACH configurations to the gNB-DU are neighbors of the gNB-DU cells in potential PRACH conflict .


The moderator thinks the sentence in [4] is literally covered by the WA, and thus simply confirming the WA is sufficient enough.
Questions 1.1-1: Do you agree to confirm the WA achieved last meeting?
	Company
	Comment

	CATT
	Agree.

	
	

	
	



3.2. Cell list structure
Then we would like to continue the discussion on cell list structure. During second phase of the offline discussion last meeting, the moderator listed two possible approaches based on companies’ input [7], aiming to cover the abovementioned WA:
	[Approach 1]
Neighbour item:
>CGI: 21
>Carrier list etc: XXX
>PRACH Configuration: #1
>Associated served cell list:
>>CGI: 11
Neighbour item:
>CGI: 22
>Carrier list etc: XXX
>PRACH Configuration: #2
>Associated served cell list:
>>CGI: 11
>>CGI: 12
Neighbour item:
>CGI: 23
>Carrier list etc: XXX
>PRACH Configuration: #3
>Associated served cell list:
>>CGI: 12
	[Approach 2]
Served cell item / served-cell-specific message:
>CGI: 11
>Neighbour list:
>>Neighbour item:
>>>CGI: 21
>>>Carrier list etc: XXX
>>>PRACH Configuration: #1
>>Neighbour item:
>>>CGI: 22
>>>Carrier list etc: XXX
>>>PRACH Configuration: #2
Served cell item / served-cell-specific message:
>CGI: 12
>Neighbour list:
>>Neighbour item:
>>>CGI: 22
>>>Carrier list etc: XXX
>>>PRACH Configuration: #2
>>Neighbour item:
>>>CGI: 23
>>>Carrier list etc: XXX
>>>PRACH Configuration: #3


Last meeting we failed to achieve any agreement on this topic (i.e. cell list structure). But the situation has slightly changed ever since: in this meeting two companies continued to express their preference on Approach 1 for F1AP [1][2], while the only company supported Approach 2 for F1AP last meeting switched to another method [4]:
	Although the Approach 2 is simpler and more logical to be implemented, companies argue that Approach 1 is beneficial in term of signalling size/overhead, as PRACH configuration of a neighbouring cell may be forwarded to the gNB-DU multiple times in the Approach 2. 
However, in our understanding we can still use a version of Approach 2 that is simpler and unserstandable, while reducing the signalling overhead by making the PRACH configuration of the neighbouring cells as an optional IE. Based on this approacha PRACH configuration of a neighbouring cells would not be duplicated (as it is optional) and it will only be added once for a given neighbour cell CGI.


And another company also considered it acceptable [2]:
	Nevertheless, there are also some other approaches which avoids such duplication as well, e.g. to deliver cell relation information separately from the configuration of neighbour cells, to omit the duplicated configuration on the basis of Approach 2 (the latter of which is in fact identical to what we propose for X2AP). We are generally open to these alternative approaches as long as they provide identical information.


For convenience the moderator proposes to name this alternative version of Approach 2 as “Approach 2bis”. As no one supports the original version of Approach 2 now, what we need to do is to perform down-selection between Approach 1 and Approach 2bis:
	[Approach 1]
Neighbour item:
>CGI: 21
>Carrier list etc: XXX
>PRACH Configuration: #1
>Associated served cell list:
>>CGI: 11
Neighbour item:
>CGI: 22
>Carrier list etc: XXX
>PRACH Configuration: #2
>Associated served cell list:
>>CGI: 11
>>CGI: 12
Neighbour item:
>CGI: 23
>Carrier list etc: XXX
>PRACH Configuration: #3
>Associated served cell list:
>>CGI: 12
	[Approach 2bis]
Served cell item / served-cell-specific message:
>CGI: 11
>Neighbour list:
>>Neighbour item:
>>>CGI: 21
>>>Carrier list etc: XXX
>>>PRACH Configuration: #1
>>Neighbour item:
>>>CGI: 22
>>>Carrier list etc: XXX
>>>PRACH Configuration: #2
Served cell item / served-cell-specific message:
>CGI: 12
>Neighbour list:
>>Neighbour item:
>>>CGI: 22 (All cell configuration information omitted)
>>Neighbour item:
>>>CGI: 23
>>>Carrier list etc: XXX
>>>PRACH Configuration: #3


Questions 1.2-1: Are Approach 1 and/or Approach 2bis acceptable for you? If both approaches are acceptable, which one do you prefer?
	Company
	Comment

	CATT
	Acceptable: Both approach.
We don’t have strong preference between the two approaches. Each approach has its own pros and cons: Approach 1 is cleaner while Approach 2 is easier to understand and more aligned with X2AP.

	
	

	
	



3.3. Maximum length of cell lists
And the next question is on the maximum limit of length of the abovementioned cell lists.
Since the cases for the two different approaches are different, the moderator suggests discussing them separately—and so do the two layers of the cell lists respectively. 
NOTE: In order to make progress as much as possible, companies are expected to provide their feedback on both approaches regardless of their preference between the two approaches.
3.3.1. In Approach 1
For the outer layer of cell list in Approach 1, i.e. list of neighbour cells, both companies proposed to define its maximum length as 512 [1][2]. And in the moderator’s understanding, another company also preferred so, although they did not clearly express their support on Approach 1 [5]. The moderator believes that this is a very old topic and companies are expected to be familiar with the reasons provided by one another, and thus no need to copy the reasons here.
Questions 1.3.1-1: If Approach 1 is adopted, what value should the maximum (i.e. upper bound) length of neighbour cell list (i.e. the outer layer) be defined as? Please provide the range of that maximum value you considered acceptable and your most preferred value.
	Company
	Comment

	CATT
	Acceptable: 512 or so.
Preference: exactly 512.
RAN3’s tradition is to define the max length as the max possible value regardless of the probability (e.g. we defined the max number of cell groups as 4, even though it is still not supported). And in practice when the gNB-DU is just setup all of its served cells are potentially in PRACH conflict, having every intra-frequency neighbour’s PRACH configuration be delivered.

	
	

	
	



While for the inner layer of cell list in Approach 1, i.e. associated served cell list, the two companies showed different opinion. One company thought the maximum length should be 32 [1] while another proposed 512 [2]. The reason for defining it as 32 is not provided in [1], while the reason for 512 is provided in [2] as below:
	the neighbour cell is a macro-cell but may of the served cells are pico-cells sharing the same spectrum with the macro-macro cell (see in Figure 2 as well). Since the meaning of the length of the inner layer list is “how many served cells neighbour to the neighbour cell”, it can be several hundred. The most extreme case is that all of the cells served by the gNB-DU are within the cover of a huge macro cell, making the maximum length 512.


Questions 1.3.1-2: If Approach 1 is adopted, what value should the maximum (i.e. upper bound) length of associated served cell list (i.e. the inner layer) be defined as? Please provide the range of that maximum value you considered acceptable and your most preferred value.
	Company
	Comment

	CATT
	Acceptable: any value from 32 to 512.
Preference: exactly 512.
The reason is already quoted by the moderator. But in order to make progress we can accept a much smaller value.

	
	

	
	



3.3.2. In Approach 2bis
For the outer layer of cell list in Approach 2bis, i.e. the list of cells potentially in PRACH conflict, the company proposed to define its maximum length as 32 [4]. The reason is provided as following:
	In addition, we think that sigannling up to 32 serving cells in potential PRACH conflict in one message would suffice to conery all possible and potential conflicst to the gNB-DU. In case of any additional cells in conflict need to be signalled, a new message can be initiated.


Questions 1.3.2-1: If Approach 2bis is adopted, what value should the maximum (i.e. upper bound) length of potentially-in-conflict served cell list (i.e. the outer layer) be defined as? Please provide the range of that maximum value you considered acceptable and your most preferred value.
	Company
	Comment

	CATT
	Acceptable: exactly 512.
RAN3’s tradition is to define the max length as the max possible value regardless of the probability (e.g. we defined the max number of cell groups as 4, even though it is still not supported). And in practice when the gNB-DU is just setup all of its served cells are potentially in PRACH conflict. So this value should be identical to the max value of served cells in gNB-DU.

	
	

	
	



For the inner layer of cell list in Approach 2bis, i.e. the list of associated neighbour cells, the company proposed to define its maximum length as 32 [4]. The reason is provided as following:
	it is proposed that the list of neighbour PRACH configurations includes 32 PRACH configurations, because such number is sufficiently large to include PRACH configurations of neighbouing cells. Signalling more PRACH configurations would imply a substantial increase of message size without any obvious benefit. It is in fact extremely unlikely that a cell has more than 32 neighbouring cells on the same operating frequency.


Questions 1.3.2-2: If Approach 2bis is adopted, what value should the maximum (i.e. upper bound) length of associated neighbour cell list (i.e. the inner layer) be defined as? Please provide the range of that maximum value you considered acceptable and your most preferred value.
	Company
	Comment

	CATT
	Acceptable: at least 16.
Preference: exactly 32.
We agree with Ericsson’s analysis quoted by the moderator. The case for this question is different from the one for Q1.3.1-2:
If the served cell is a macro one neighbouring to a lot of intra-frequency pico-cells, we should change the PRACH configuration of pico-cells to avoid conflict as this is easier (i.e. far less neighbours than the macro cell). As the result, there is no need to deliver those neighbouring pico-cells’ PRACH configurations toward the macro served cell.

	
	

	
	



3.4. Other issues (low priority)
There are also some other valid issues over PRACH coordination within companies’ documents, either in the form of proposals or only shown in the TP. In order to save time the moderator only selects 2 “general” issues to be discussed. The issues on detail IE design can be discussed after we determine the cell list structure.
NOTE: Even for the questions listed below, “to wait the output of other questions first” is also considered to be a reasonable feedback by the moderator.
3.4.1. Can an F1 Setup Response message contain information related to PRACH coordination?
This issue has been discussed many times and fortunately companies’ view on it seemingly has softened a lot ever since. In this meeting two companies seemingly preferred “yes” [1][2] while two others preferred “no” [4][6].
Questions 1.4.1-1: Are the answer “yes” and/or “no” acceptable for you, over the issue whether an F1 Setup Response message can contain information related to PRACH coordination? If both answers are acceptable, which one do you prefer?
	Company
	Comment

	CATT
	Acceptable: any of “yes” or “no”.
Preference: “yes”.
We don’t think this an essential issue…but we have to make a decision anyhow.

	
	

	
	



3.4.2. Should the gNB-DU store the received information on neighbour cells?
This issue has not been discussed yet. From the TPs of 2 companies the answer seemed to be “yes” or at least “up to implementation” [1][2].
The moderator believes three answers are reasonable: “always yes”, “up to implementation” and “always no”. The network behaviour should be different depends on this answer in order to prevent inter-vendor operation problem, e.g.:
· If the answer is “always no” the gNB-CU should always send the entire list once upon the addition of a served cell or a neighbour cell, or the change of PRACH configuration, while if the answer is “always yes” the gNB-CU can send only the “delta” part.
· If the answer is “up to implementation”, it may be beneficial to introduce a method so that the gNB-DU can request the gNB-CU to provide neighbour’s PRACH configuration, as proposed in [1], although this IE may also have other use.
Questions 1.4.2-1: Are the answer “always yes”, “always no” and/or “up to implementation” acceptable for you, over the issue whether the gNB-DU should store the received information of neighbour cells? If all answers are acceptable, which one do you prefer?
	Company
	Comment

	CATT
	Acceptable: any of “always yes”, “always no” or “up to implementation”.
Preference: “always yes”.
We believe the answer is “always yes” for X2AP and XnAP. Here’s why:
If a gNB-CU does not store the PRACH configurations it received from neighbours, when a new gNB-DU is deployed and connected toward this gNB-CU, the gNB-CU will have no means to provide the neighbour cell’s PRACH configuration toward this new gNB-DU (there is currently no “PRACH config retrieval” over X2AP or XnAP).
So the gNB-CU has to store them.
And letting F1AP to align with X2AP/XnAP seems reasonable. The cost is usually negligible as analysed in [2].
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4. Conclusion, recommendations [if needed]
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